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ABSTRACT

OBJecTiVE: This study aimed to bibliometrically
characterize the top 100 most cited (T100) dental articles
about COVID-19.

MATERIALS AND METHOD: In the present study, the Web of
Science core collection database was used to identify
the T100 dental articles on COVID-19 in the category of
“Dentistry, Oral Surgery and Medicine” on May 19, 2021.
Among the included top most cited articles, the following
parameters were recorded and bibliometrically analyzed
as article title, publication date, authorship, institution
and country of origin, journals, with its impact factor (IF)
and quartile, number of citations, study design, study
topic, and level of evidence (LOE).

ResuLts: The mean citation count of the T100 dental
articles on COVID-19 was 32.77 = 97.31. The T100 dental
articles were published in 43 different journals. The
number of citations was positively correlated with journal
IF (p<0.05; Spearman’s rank test). Four papers were
cited more than 100 times. Although 521 authors from 32
different countries contributed to the articles, only 28%
had international collaborations. The most productive
countries were the USA and China. Of the T100 articles,
50% were of LOE VIl and 32% LOE V. The most common
study type was narrative reviews (n=38) followed by
cross-sectional studies (n=26).

Concrusion: This bibliometric analysis of the T100
dental articles on COVID-19 presents the current
status, relationships between disciplines, and popular
research trends. According to our analysis, the majority
of the published articles are of low level of evidence.
The establishment of further international cooperation
between researchers may improve the scientific quality of
future dentistry articles on COVID-19.

Keyworbps: Bibliometric analysis; coronavirus; dentistry;
SARS-CoV-2
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by
the severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) virus, was initially identified in
Wouhan city of China in December 2019." This highly
contagious disease spread around the world, and on 11
March 2020, the World Health Organization declared a
pandemic.’

Researchers quickly responded against this new
condition, and a significant amount of information,
recommendations, and articles in the field of dentistry
on COVID-19 have been published since the beginning
of the disease. However, it is very difficult for readers to
rapidly identify the most influential articles among this
large amount of publications.

Citation analysis is a bibliometric analysis method
of evaluating the impact of an article in a particular
field.2 The bibliometric analysis combines science with
statistical and mathematical methods to provide reliable
and objective information for analyzing the quality of
scientific research and investigates future directions
of research that can help to create specific public
healthcare plans.®

Bibliometric methods have been widely used in the
field of dentistry.2* However, to date, a study of the
top-cited dental articles on COVID-19 has not been
published. Therefore, the aim of this study was to
identify the bibliometric characteristics of the top 100
most cited (T100) dental articles on COVID-19 and to
discover popular trends for future studies.

Acta Odontol Turc 2023;40(1):1-8
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MATERIALS AND METHOD
Search strategy and data analysis

To examine the T100 dental articles on COVID-19,
an electronic literature search was performed by the
Web of Science Core Collection (WoSCC) database
(Clarivate Analytics, Philadelphia, PA, USA) on 19
May 2021. The keywords used for the search were
“COVID-19” OR “SARS-CoV-2” OR “coronavirus
disease-19” OR “2019-nCoV” OR “coronavirus disease
2019” OR “covid-19” AND “dental” as the “topic” (title,
abstract, author's keywords, and KeyWords Plus).
The search was further refined by publication years
“2019 OR 2021, research area “dentistry oral surgery
medicine”, and document type “article OR review article”
with no limitation on languages. Letters, editorials,
commentaries, technical notes, opinions, news, or
perspectives were excluded from this research. Thus,
519 articles were obtained, and by using the option
“Times Cited” in the WoS, the results were ranked in
descending order based on their citation counts. Two
researchers screened the data simultaneously, but did
not evaluate the results independently (title, abstract,
and full text of each article) and selected the T100
dental articles among these results. The final lists of
the articles were compared and in case of discrepancy,
the full-text of the articles were jointly evaluated, and
a consensus was reached after discussion. Only 6
articles were excluded based on the exclusion criteria.
Those articles were replaced by the following one to
keep a sample size of 100. The overall search and data
download was completed on the same day to prevent
discrepancies between daily database updates.

Bibliometric analysis

The following bibliometric parameters from WoSCC of
each article were extracted: publication title, publication
date, journal title, authorship, institution (as defined by
the corresponding author), type of institution (public
health service, university, private practice), country of
the origin of the study (as defined by the corresponding
author), funding status (funded or not funded), journal
quartile (Q) and impact factor (IF) (from the current
Clarivate journal citation reports 2019), WoSCC citation
count, language, and author keywords.?2 Each full text
of an article was further reviewed for the study design
and level of evidence (LOE) as described by Jacimovic
et al.5 An internal pilot study was carried out to calibrate
researchers in assessing LOE. The researchers
independently determined randomly selected articles in
rounds of 15, until a significant agreement was reached
(weighed kappa statistics, k = 0.81) and the rest of the
articles were scored by one researcher.®

Finally, WoSCC data of the T100 articles were
imported into the VOSviewer software (version 1.6.10)
(Centre for Science and Technology Studies, Leiden
University, Leiden, Netherlands), for bibliographic
coupling, co-authorship, and co-occurrence analyses.”
The names of the countries were manually normalized
to remove transcription errors for specific terms.

© 2023 Daltaban and Turker
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Publications were further reclassified from Taiwan to
China, and from England, Scotland, and Wales to the
United Kingdom (UK).

Statistical analysis

Descriptive statistics were presented with percentage,
frequency, mean (and standard deviation, SD),
percentage, or median (range). The normality
assumption was checked with the Shapiro-Wilk Test.
Spearman’s rank correlation coefficient was used
to determine the correlations. All calculations were
performed in IBM SPSS Statistics, Version 23.0 (IBM
Corp., Armonk, NY, USA). The significance level was
setto p < 0.05.

RESuLTS

The T100 dental articles on COVID-19 were published
between February 2020 and April 2021. The total
citations of these articles were 3277 times with average
citations per document of 32.77 + 97.31 (median 9.5;
range 4-750). There were 65 original articles and 35
reviews with the total number of citations 30.77 + 103.28
(median 8; range 4-750) and 36.49 + 86.45 (median 8;
range 4-504), respectively. There were no significant
differences in the total citations between original articles
and reviews (p>0.05). Table 1 shows a list of the top ten
most-cited dental articles on COVID-19. The top most-
cited article, a cross-sectional study, with 750 citations
was “High expression of ACE2 receptor of 2019-nCoV
on the epithelial cells of oral mucosa” by Xu et al®
which was published in the “International of Journal of
Oral Science” in February 2020. All T100 articles were
published in English and funding was reported in 26
articles.

Authors

A total of 521 authors contributed to the T100 articles.
The number of authors on each highly cited article
varied from 1 to 30 authors with a mean of 5.53 + 3.73
(median 5). The number of publications per author
ranged from 1 to 4 with a mean number of 1.06 +
0.27. Four articles were written by a single author and
nine by two authors. The most productive author was
Samaranayake LP (n=4), followed by Liu X (n=3) and
Tan J (n=3). In terms of the total citation count, the
most cited authors were Chen Q et al. who received
750 citations. Of the 521 authors, only 134 (28%) had
international collaborations. Cascone P, from lItaly was
the author who had the most partnership with other
authors (n=33).

Countries

According to the institutional address of the
corresponding author, the T100 articles were published
from 32 countries (Table 2). Among these, the United
States of America (USA) (n=24) and China (n=18)
contributed to the majority of the publications. Fourteen
countries had only one publication and five had two
publications. In terms of citations, China had the highest

Acta Odontol Turc 2023;40(1):1-8
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number of citations (1965 citations) followed by the USA
(529 citations). Of the T100 articles, only 24% have
international collaborations. From these articles, the
highest level of international collaboration was achieved
only in two papers with authors from seven countries,
while fourteen were the result of cooperation between
two countries. The international collaboration network
between 32 of 26 countries based on the number of
articles produced by the country is shown in Figure 1.
Analysis of international collaborations showed that the
USA had the highest number of cooperations followed
by China and Italy.

Institutions

Among 218 institutions, the greatest contribution was
made by the Sichuan University (China), the University
of Hong Kong (China), the University of Sdo Paulo
(Brazil), and the University of Sharjah (United Arab
Emirates) each with four publications. According to

o
china jgpan caada %}-spam

3

total citation counts, the Sichuan University (1336
citations) and Wuhan University (425 citations) from
China were the most cited institutions. The majority of
included articles were conducted in universities (64%)
and followed by public health services (18%). When
concerning the collaboration type, 26 articles came
from independent institutions, 19 from inter-institutional
collaborations within the same university, 31 from multi-
university collaboration within the same country, and 24
articles were the product of international collaborations.
For the analysis of social relationships of institutions
of the 218 institutions, only 10% had international
collaborations.

Journals

The T100 articles were published in 43 journals (Table
3). The number of publications per journal varied from
1 to 10 with a mean of 2.3 + 2.3. Twenty-four (56%)
journals contributed only a single article and nine (21%)

peru

bﬁzil

switzerland

‘% " unitengom

iran

Figure 1. The co-authorship analysis of the countries The size of each node indicates the number of documents produced by the country. The
links between nodes reflects the international collaborations between countries. The thickness of each link indicates the strength (or frequency)
of the collaboration relationship between two countries. The color of lines and nodes represent different clusters.

orthodontics & cnaniofacial research

journal of dental education

international journal of periodontics & restorative dentistry

saudi dengal journal

internationalidental journal

bmc oral health
journal of crano-maxillofacial surgery

international e.odon&cjoumal

journal of dental sciences

journal of endodontics

international journal of dentistry

british jou rna of oraWaxﬂlofqgal surgery

&
acta odonto\og‘ scandinavica

oral surgery oral medicine gpal pathology oral radiology ‘I

special cargiin dentistry

» . -
5 journal of‘al research %

ses

quintessence international

british dental journal

Journal of oral and maxillofacial surgery

european archives af paediatric dentistry

pesguisa brasileira em odong@pediatria e clinica integrada

Jjournal ofigral science

Figure 2. Bibliographic coupling analysis of the 43 journals on COVID-19 The line between two nodes in the figure represents that two journals
had established a similarity relationship. The thicker the line, the closer the link between two journals.
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4

contributed two articles. Journal of Dental Research
has the most publications (n=10), which is followed
by the British Journal of Oral & Maxillofacial Surgery
(n=9). According to citations, articles published in the
International Journal of Oral Science (n=3, citations
1,314) and Journal of Dental Research (n=10, citations
537) had the highest number of average citations.
The number of citations was positively correlated with
journal IF (r=0.241, p<0.05). Of the 43 journals, twelve
had no IF and were listed on the Clarivate Analytics’
Emerging Sources Citation Index. According to the
quartile scores of the journals, 37% of the articles were
published in Q1, 9% in Q2, 14% in Q3, and 28% in Q4.
The bibliographic coupling analysis of 43 journals is
presented in Figure 2. The top two core journals with
large total link strength (TLS) were Journal of Dental
Research (TLS=1,079 times) and Oral Diseases
(TLS=915 times).

Study design and level of evidence

The study design of the T100 articles is summarized in
Table 4. There were no significant differences between
the study design groups in terms of the mean of citations
(p>0.05). Of the T100 articles, only one article was LOE
| (systematic review of randomized controlled clinical
trials), 50 articles were LOE VII (narrative literature
reviews, systematic review of narrative reviews), 32
articles were LOE V (cross-sectional studies, case
reports, systematic reviews of cross-sectional studies),
and 17 LOE 0 (in vitro and simulation studies, short
communications, mathematical modeling).

Keywords

Research hot topics for the T100 articles were obtained
from the author-keywords. Keywords that occurred
more than two times in the WoSCC were enrolled in

telehgalth
al
epid@mics
dentglcare

Bibliometrics of articles about COVID-19

the final analysis. Of the 212 keywords, 51 met the
threshold. The keywords that appeared most were
“COVID-19” (n=51, TLS=126), “Sars-cov-2” (n=26,
TLS=75), “coronavirus” (n=21, TLS=67), “dentistry”
(n=11, TLS=85), “pandemic” (n=11, TLS=32), and
“saliva” (n=8, TLS=23). A network map of the trend
topics according to the frequency of appearance of the
keywords is presented in Figure 3.

DiscussioN

The present study is the first that comprehensively
evaluated the characteristics of the T100 dental articles
on COVID-19. The most important finding of this study
is that although 521 authors from 32 countries and 218
different institutions have contributed to T100 articles,
their international scientific cooperation is weak (28%).
While universities acted as the main force participating
in these publications, analysis of international
collaborations between institutions showed that only
10% of institutions had collaborations. Given the
global scale of the problem, collaborations between
researchers are crucial for the prevention and control
of the epidemic.®

The present study showed that the majority of
T100 articles originate from the USA (Table 2). This
is in line with similar bibliometric studies published in
medical science.’®'" In terms of total citation frequency,
the highest number of citations originate from China
followed by the USA. This finding is not surprising,
given that China, especially Wuhan, is the country
where the virus originated'; therefore, the researchers
in China probably started research earlier than the rest
of the world.
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Figure 3. Co-occurrence analysis of the terms in author keywords about COVID-19 Network map of the trend topics according to the author keywords. Indicator shows

the current publications from purple to yellow.
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Table 1. The top 10 most cited dental articles on Covid-19
Rank First author Title Journal name Quartile IF C  Study Design LOE
1 Xu, H et al. High expression of ACE2 receptor of 2019- Int J Oral Sci Q1 3.047 750 Cross-sectional \"
nCoV on the epithelial cells of oral mucosa
2 Peng, X et al. Transmission routes of 2019-nCoV and Int J Oral Sci Q1 3.047 504 Narrative review Vi
controls in dental practice
3 Meng, L et al. Coronavirus Disease 2019 (COVID-19): J Dent Res Q1 4.914 399 Narrative review \l
Emerging and Future Challenges for Dental
and Oral Medicine
4 Ather, A et al. Coronavirus Disease 19 (COVID-19): J Endod Qi 3.118 149 Narrative review Vi
Implications for Clinical Dental Care
5 1zzetti, R et al. COVID-19 Transmission in Dental Practice: J Dent Res Q1 4.914 84  Systemic review of VI
Brief Review of Preventive Measures in Italy narrative reviewers
6 Guo, HQ et al. The impact of the COVID-19 epidemic on the J Dental Sci Q4 1.084 78 Short coimunication 0
utilization of emergency dental services
7 lyer, P et al. Impact of COVID-19 on dental education in J Dent Educ Q4 1.322 60 Narrative review Vi
the United States
8 Xu, RS et al. Saliva: potential diagnostic value and Int J Oral Sci Q1 3.047 60 Narrative review Vi
transmission of 2019-nCoV
9 Carreras-Presas, Oral vesiculobullous lesions associated with  Oral Dis Q1 2.613 55 Short coimunication 0
CMetal. SARS-CoV-2 infection
10 Zimmermann, Approaches to the management of patients J Cranio- Q3 1.766 48 Systemic review of  VII
M et al. in oral and maxillofacial surgery during MaxilloFac Surg EEED (R

COVID-19 pandemic

IF: journal impact factor (2019; C: Citation number by WoSCC, LOE: Level of evidence

Table 2. Countries of origin of the 100 most cited dental articles
on Covid-19

Country Number of documents WoSCC citations
USA 24 529
China 18 1965
United Kingdom 15 127
Italy 15 212
Brazil 7 62
Canada 6 61
India 6 76
Spain 5 110
United Arab Emirates 5 58
Saudi Arabia 4 65
Iran 4 87
France 3 23
Japan 3 14
Germany 2 28
Netherlands 2 33
Pakistan 2 19
Peru 2 14
Switzerland 2 15
Austria 1 48
Belgium 1 11
Colombia 1 7
Greece 1 11
Mexico 1 7
Poland 1 18
Qatar 1 6
South Africa 1 11
South Korea 1 28
Sri Lanka 1

Sweden 1 8
Thailand 1 5
Ireland 1 5
Israel 1 14

© 2023 Daltaban and Turker

When we summarize the study design of the T100
articles, the majority of them were narrative reviews
(38%) (Table 4). This could be due to the current
limitation in our understanding of the disease. Following
narrative reviews, there were 26 cross-sectional
studies, of which more than half were surveys. Although
surveys are not the highest source of evidence,
they gather expeditious baseline data and may be
important to identify trends. There were also 11 short
communications mainly consisting of case reports and
retrospective clinic evaluations. The high prevalence
of COVID-19 and virus-related unknowns may have
prompted researchers to select short communication
as the fastest way to disseminate scientific information.

According to our results, the overall LOE of the
T100 articles on COVID-19 is low. This result is in line
with Jacimovic et al.® Most of the included articles of
this study were LOE VIl followed by LOE V. There were
no randomized controlled trial studies. This result is
likely due to insufficient time and availability of clinical
data to design such trials within the early phase of the
pandemic and it is in line with the results presented by
Fidahic et al.'?

Interestingly, the top four articles of the present
study had a citation count of greater than 100, making
them citation classics.’® However, citations are known
to be time-dependent,” so the rapid increase of
citations of publications included in this study during a
relatively short period of time can be explained by the
unprecedented focus of researchers around the world
on a single topic. Furthermore, there was a weak but
significant association between citation counts and
journal impact factors (r=0.241) (p<0.05). Gai et al.’®
also reported that the pandemic-related articles have
different impact metrics and article characteristics as
compared to non-COVID studies.
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Table 3. Journals in which the 100 most cited dental articles on Covid-19 were published

Bibliometrics of articles about COVID-19

Journal name Number of articles WoSCC citations
Journal of Dental Research 10 537
British Journal of Oral and Maxillofacial Surgery 9 77
British Dental Journal 8 68
Oral Diseases 8 178
Journal of Dental Education 5 87
Clinical Oral Investigations 4 70
Journal of Oral and Maxillofacial Surgery 4 31
Oral Oncology 4 109
BMC Oral Health 3 20
International Journal of Oral Science 3 1314
Journal of Dental Sciences 2 83
Journal of Dentistry 2 32
Journal of Endodontics 2 171
Journal of Oral Science 2 9
Journal of Prosthodontics: Implant, Esthetic, and Reconstructive Dentistry 2 59
Quintessence International 2 19
Special Care in Dentistry 2 16
International Endodontic Journal 2 19
International Journal of Dentistry 2 13
Acta Odontologica Scandinavica 1 8
American Journal of Dentistry 1 16
American Journal of Orthodontics and Dentofacial Orthopedics 1 11
Angle Orthodontist 1 12
Chinese Journal of Dental Research 1 21
Clinical and Experimental Dental Research 1 5
Dental and Medical Problems 1 39
European Archives of Paediatric Dentistry 1

European Journal of Dental Education 1

European Journal of Paediatric Dentistry 1

Giornale Italiano di Endodonzia 1

Journal of Cranio-Maxillofacial Surgery 1 48
Journal of Oral Rehabilitation 1 6
Journal of Stomatology, Oral and Maxillofacial Surgery 1 5
Journal of the American Dental Association 1 17
Maxillofacial Plastic and Reconstructive Surgery 1 28
Molecular Oral Microbiology 1 22
Oral Surgery, Oral Medicine, Oral Pathology and Oral Radiology 1 13
Orthodontics and Craniofacial Research 1 10
Pesquisa Brasileira em Odontopediatria e Clinica Integrada 1 5
Saudi Dental Journal 1 44
International Dental Journal 1 12
International Journal of Oral and Maxillofacial Surgery 1 12
International Journal of Periodontics and Restorative Dentistry 1 6

Table 4. Study design and the number of citations of the 100 most-cited dental articles on COVID-19

Study design n Mean = standart deviation
Narrative review 38 43.16 + 101.72
Cross-sectional 26 37.77 + 145.45
Systematic reviews of narrative literature reviews 12 19.83 + 23.43
Short communication 11 22.73 +23.75
Systematic review of cross-sectional studies 4 11 +£5.35
Mathematical modeling 3 10+£8.72

In vitro study 2 29.50 +7.78
Case report 2 10+4.24
Systemic review of randomized controlled clinical trials 1 8

Simulation study 1 6

© 2023 Daltaban and Turker
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When research hot topics of the T100 articles were
analyzed, as expected, the initial studies mainly focus
on the epidemic transmission dynamics, prevention,
and control measures of COVID-19 during dental
procedures. Attention was also paid to the psychological
state of dental practitioners, students, and patients. A
retrospective clinical study from China reported that the
COVID-19 outbreak significantly affected the behavior
of patients seeking dental care and greatly altered the
distribution of dental disorders.'®

Due to the continuous increase in scientific
progress in understanding SARS-CoV-2, the keywords
mouthwashes, viral load, saliva, oral health, and dental
education have become more popular topics after March
2020 (Figure 3). For example, as Xu et al® provided
data on the presence of the angiotensin-converting
enzyme 2 (ACE2) host cell receptor for SARS-CoV-2
in the oral tissues in February 2020. Eight articles of
this study focused on the viricidal activity of oral rinses
that target the lipid envelope of SARS- CoV-2 (mainly
hydrogen-peroxide and povidone-iodine) to reduce the
viral load and transmission of the virus during dental
procedures. A comprehensive systematic review with
meta-analysis published in July 2020 reported that the
use of pre-procedural chlorhexidine mouth rinse was
the most effective strategy to reduce the bacterial load
during aerosol-generated dental procedures.'”

Saliva and its diagnostic efficiency is the other most
popular topic evaluated in nine articles of this study
published after March 2020. In a short communication,
Azzi et al.'® reported two patients with COVID-19
showing positive salivary samples but negative throat
swabs at the same time. More recently, a systematic
review consisting of evidence from the clinical trials
suggested that further studies with larger cohorts are
needed during different stages of COVID19 infection
to confirm the accuracy of COVID-19 diagnosis with
saliva.”® Due to the limitations of the existing evidence,
saliva and possibly other biological fluids may become
one of the main focus areas of research in the near
future.

The clinical characteristics of oral manifestations
in patients with COVID-19 have also attracted the
attention of researchers. Three case series of this study
reported ulcerative and vesiculobullous lesions on the
oral mucosa in patients with COVID-19.2022 However,
the authors highlighted the need for further studies to
assess whether oral manifestations are common in
COVID-19 patients or if the emotional distress of the
situation itself could trigger such lesions.?

Since ACE2 is expressed in epithelial cells of the
tongue and salivary glands, loss of taste (dysgeusia
hypogeusia, ageusia), an early symptom involved with
SARS-CoV-2 infection,? is another topic investigated.
A recent systematic review with meta-analysis reported
that taste alterations were the most prevalent reported
oral manifestation than oral symptoms.?* The possible
impact of oral health and periodontal disease on

© 2023 Daltaban and Turker
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COVID-19 complications was also discussed in five
articles of this study. Future studies may also focus
on the pathogenic and immunologic effects of SARS-
CoV-2 and possibly the medications used in this
disease on oral tissues. Additionally, six articles of
this study also reported limitations and suggestions
to improve dental education during the lockdown of
institutions due to COVID-19. Researchers may also
consider strategies to fill the gaps in dental education
for future studies.

This study has some limitations. First, the authors
searched only one scientific database. However, the
WoSCC is one of the main databases of literature
searches and bibliometric analysis.?®> Secondly,
limitations used in the search strategy of this study may
narrow the view of publication landscapes. However,
such a focus may provide a more comprehensive
understanding of the trends in research taking place
and identify the gaps in these aspects. Lastly although
not a methodological limitation, the database updates
continuously and the number of citations will change
over time. However, this limitation is present in all
bibliometric analyses.?

CONCLUSION

Within the limitations, the present study is the first
bibliometric analysis of the T100 dental articles on
COVID-19. According to the results of this study, the
co-authorship network of the T100 dental articles on
COVID-19 is not sufficiently strong. The establishment
of international collaborations among researchers may
improve the level of evidence of research on COVID-19
and can be beneficial in policy setting for preventive
and control measures in dental practices for future
public health crises.
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Bibliometrics of articles about COVID-19

COVID-19 ile ilgili en ¢cok atif alan 100 dental
makalenin bibliyometrik analizi

Ozer

Awmac: Bu calismada, COVID-19 ile ilgili en ¢ok atif alan
100 dental makalenin bibliyometrik olarak karakterize
edilmesi amaclandi.

GEREC VE YONTEM: Calisma kapsaminda degerlendirilecek
olan COVID-19 ile ilgili en cok atif alan 100 dental makale,
19 Mayis 2021 tarihinde, Web of Science Core Collection
veri tabanindaki “Dis Hekimligi, Agiz Cerrahisi ve Tip”
kategorisi taranarak belirlendi. Arastirmaya dahil edilen
100 dental makale; makale bashgi, yayin tarihi, yazar
sayisl, ait oldugu kurum ve lilkesi, yayimlandigi dergi ismi,
derginin etki faktérii ve ¢eyrek dilimi, atif sayisi, calisma
tasarimi, calisma konusu, ve kanit diizeyi acisindan
bibliyometrik analiz yontemi ile degerlendirildi.

BuLGuLAR: COVID-19 ile ilgili en ¢ok atif alan 100 dental
makalenin ortalama atif sayisi 32.77 + 97.31 idi. Bu
makaleler 43 farkli dergide yayinlanmisti. Makale basina
atif sayisi ve dergi etki faktérii arasinda pozitif bir
korelasyon vardi (p<0.05; Spearman’s rank testi). Dort
makalenin atif sayisi 100’den fazla idi. Otuz-iki ulkeden,
521 farkh yazar makalelere katki saglamis olsa da,
makalelerin sadece %28’sinde uluslararasi isbirligi vardi.
En fazla yayin sayisi olan lilkeler ABD ve Cin olarak tespit
edildi. Makalelerin %50’si VIl ve %32’si V kanit diizeyine
sahipti. En fazla caligma tasariminin geleneksel derleme
(n=38), ve kesitsel calismalar (n=26) oldugu belirlendi.

Sonuc: COVID-19 ile ilgili en ¢ok atif alan 100 dental
makalenin bibliyometrik olarak incelendigi bu calisma;
mevcut durumu, farkl disiplinler arasi iligkileri ve popiiler
arastirma egilimlerini sunmaktadir. Analizimize gore,
yayinlanan makalelerin cogunlugu diisiik kanit diizeyine
sahiptir. Arastirmacilar arasinda daha fazla uluslararasi
isbirliginin kurulmasi, COVID-19 ile ilgili gelecekteki dis
hekimligi makalelerinin bilimsel kalitesini arttirabilir.

ANAHTAR KELIMELER: Bibliyometrik analiz; dis hekimligi;
koronavirus; SARS-CoV-2
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Kan kontaminasyonunun farkli kok ucu dolgu
materyallerinin dentine baglanma dayanimina etkisi
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Ozer

AwmAg¢: Bu in vitro calismanin amaci, kan kontaminasyonu-
nun farkh kék ucu dolgu materyallerinin dentine baglan-
ma dayanimina etkisinin degerlendirilmesiydi.

GEREC VE YONTEM: Bu calismada tek koklii 90 adet maksiler
santral dis kullanildi. Diglere endodontik tedavi uygulan-
diktan sonra kok uclari rezeke edildi ve kék ucu kaviteleri
hazirlandi. Oncelikle 6rnekler, kavitelerin kanla kontami-
nasyonuna gére (+/-) 2 gruba ayrildi. Daha sonra kdk ucu
dolgu malzemelerine gore li¢ alt gruba ayrildi: MTA Repair
HP, RetroMTA, MTA Flow (n=15). Bu malzemeler iireticinin
talimatlan dogrultusunda kaviteye yerlestirildi. Ornekler
21 giin boyunca 37 °C’de %100 nemli ortamda bekletildi.
1.0£0.1 mm kesitler elde edildikten sonra itme-baglanma
dayanimi testi gerceklestirildi. Basarisizlik tipini degerlen-
dirmek icin her kesit stereomikroskop altinda incelendi.
Veriler tek yonlii varyans analizi ve bagimsiz 6érneklem
t-testi kullanilarak analiz edildi.

BuLGuLAR: Baglanma dayanimi, kan kontaminasyonu-
nun varligindan 6nemli Ol¢iide olumsuz yonde etkilen-
di (p<0.05). En yiksek baglanma dayanimi MTA Flow (-)
grubunda, en diisiik baglanma dayanimi ise MTA Repair
HP (+) grubunda gézlendi (p<0.05). Hem kanla kontamine
olan grupta hem de kanla kontamine olmayan grupta MTA
Repair HP en diisiik baglanma dayanimini gésterirken
(p<0.001), MTA Flow ve RetroMTA arasinda anlaml farkli-
lik bulunmadi (p>0.05).

Sonug: Kan kontaminasyonu dentine baglanma dayanimi-
ni azaltti. Materyaller arasinda en yiiksek baglanma daya-
nimini MTA Flow gosterdi.

ANAHTAR KELIMELER: apikoektomi; endodonti; kalsiyum
silikat; kan; mineral trioksid agregat

Makale gonderilis tarihi: 15 Eylil 2021; Yayina kabul tarihi: 21 Subat 2022
*lletisim: Dr. Seyma Nur Gergekcioglu, Tokat Gaziosmanpasa Universitesi,
Dis Hekimligi Fakiiltesi, Endodonti Anabilim Dali, 60100, Tokat, Ttirkiye;

E-posta: gercekciogluseyma @gmail.com
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Giris

Endodontik cerrahi genellikle kék ucu rezeksiyonunu
takiben kék ucunun prepare edilip mineral trioksit agre-
gat (MTA) gibi doku dostu bir materyalle doldurulmasi
islemlerini icerir." MTA; sert doku olusumunu indikle-
yen, antimikrobiyal ve Ustln sizdirmazlik kabiliyeti olan,
nem varliginda sertlesen, biyouyumlu bir materyaldir.?
Ancak MTA’nin uzun sertlesme suresi, zor manipulas-
yon &zellikleri ve renk degisikligi potansiyeli gibi deza-
vantajlari da bulunmaktadir.® Bu dezavantajlari ortadan
kaldirmak icin yeni kalsiyum silikat esash materyaller
gelistiriimigtir.®

MTA Flow (Ultradent Products Inc., South Jordan,
UT, ABD); di-trikalsiyum silikat, radyoopaklastirici ola-
rak bizmut oksit iceren son derece ince, gri renkli bir toz
ve su bazli bir jelden olusan sivinin bilesimidir.* Uretici
tarafindan, MTA Flow’un farkli toz/jel oranlarinda mani-
plle edilebildigi, icerigindeki 6zel jel ve ince taneli toz
sayesinde kolayca karigtirihp purtizsuz bir kivama ula-
silabildigi, sivi ortamda ¢éziinmeye karsi daha direncli
oldugu belirtilir.* RetroMTA (BioMTA, Seul, Kore), kal-
siyum karbonat (agirlikga %60-80), kalsiyum zirkonya
kompleksi (agirlikga %20-30), altiminyum oksit (agirlk-
ca %5-10) ve silikon dioksitten (agirlikgca %5-15) olusan
hizh sertlesen bir kalsiyum silikat simandir.® Son zaman-
larda yeni ¢ikan bagska bir MTA c¢esidi de MTA Repair
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HP’dir (Angelus Industria de Produtos Odotontoldgicos
S/A, Londrina, PR, Brezilya). Uretici bu materyalin daha
kolay hazirlanip uygulandigini, bizmut icermemesi sa-
yesinde renklenmeye neden olmadigini, kalsiyum sa-
linim1  sayesinde biyomineralizasyonu indukledigini,
yuksek alkaliligi sayesinde bakteri cogalmasini engelle-
digini iddia etmektedir.® Tozunda trikalsiyum silikat (Ca-
,Si0,), dikalsiyum silikat (Ca,SiO,), trikalsiyum alliminat
(8Ca0-ALQ,), kalsiyum oksit (CaO), kalsiyum karbonat
(CaCOQ,) ve radyoopaklastirici olarak kalsiyum tungs-
tat (CaWO,), sivisinda ise; su ve polimer plastiklestirici
bulunur.”

MTA’nin dentine baglanma dayanimi; cesitli karis-
tirma teknikleri, asidik ve alkalin ortam, fosfat tamponlu
salin, kanla kontaminasyon, su/toz orani, sicaklik, nem,
karisimda hapsolmus hava miktari ve partikil boyutu
gibi birgok faktdrden etkilenebilir.8'° Apikal cerrahi si-
rasinda operasyon bdlgesindeki kan varliginin, kulla-
nilan kék ucu dolgu materyallerinin dentine baglanma
dayanimini olumsuz yénde etkiledigine dair calismalar
bulunmaktadir.®'

Bu calismanin amaci; kan kontaminasyonu var-
hginda veya yoklugunda kék ucuna yerlestirilen farkli
dolgu materyallerinin dentine baglanma dayanimlarinin

Endodontik tamir materyallerinin baglanma dayanimi

degerlendiriimesiydi. ilk sifir hipotezi; kullanilan kdk
ucu dolgu materyallerinin dentine baglanma dayanim-
lar arasinda istatistiksel olarak fark olmadigidir. ikinci
sifir hipotezi ise kan varliginin kullanilan materyallerin
dentine baglanma dayanimini etkilemedigidir.

GEREC VE YONTEM

Bu calisma 19.02.2019 tarihinde, 19-KAEK-059 kayit
numarasiyla Tokat Gaziosmanpasa Universitesi Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi.

Orneklerin hazirlanmasi

Calismada kullanilacak 6rnek sayisini belirlemek igin
G-Power 3.1.9.2 programi kullanildi. 0.40 etki bUyUklu-
gunii' %80 gug ile belirleyebilmek igin a=0.05 tip | hata
dlizeyinde, her bir grup i¢in en az 11 6érnege ihtiyag ol-
dugu belirlendi. Calismanin glciniin dismesini engel-
leyebilmek ve daha reel sonuclar elde edebilmek igin
her grup 15’e tamamlanarak calisma gerceklestirildi.
Calismanin metodolojisi Sekil 1'de sematize edilmistir.

Koék kanallarinin preparasyonu ve doldurulmasi

Bu calismada 90 adet maksiller santral insan disi kulla-
nildi. Tim digler ¢calisma baslangicina kadar distile su
icerisinde bekletildi. Yeterli geniglikte bir koronal giris

n=90 adet maksiller
santral dis

Kok kanal preparasyonu ve
dolumu

K&k ucu rezeksiyonu ve kék ucu
kavitesinin hazirlanmasi

/
T

Kavitelerin kanla
kontaminasyonuna gore

T~

e

RetroMTA (+) ||| MTA Flow (+) Kavitelere RetroMTA (-) ||| MTA Flow (-)
n=15 n=15 verlestirilen n=15 n=15
kok ucu dolgu

MTA Repair HP (+)
n=15

malzemesine

MTA Repair HP (-)
n=15

21 glin 37 °C,
%100 nemli ortam

Kesme cihazi ile kok uglarindan 1.0 £ 0.1 mm
kalinliga sahip kesitler alinmasi

itme-baglanma dayanimi test diizenegi ile
orneklerin baglanma dayaniminin 6lglilmesi

Stereomikroskop goriintilerinin degerlendirilerek
basarisizlik tiplerinin belirlenmesi

Sekil 1. Calisma semasi

© 2023 Gergekcioglu ve ark.
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kavitesi preparasyonu yapildi. Kék kanal uzunlugu, 15#
K-tipi el egesi (VDW, Munih, Almanya) ile egenin ucu
apikalden gérinene kadar kanal icerisinde ilerletilerek
belirlendi. Calisma uzunlugu, kanal uzunlugundan 1
mm c¢ikarilarak hesaplandi. Kék kanal preparasyonu
R25 ve R40 (boyut 25 ve 40, 0.06 taperh) (VDW, M-
nih, Almanya) doner aletleriyle tamamlandi. Kék kanal-
lar, alet degisiklikleri arasinda 2 mL %2,5’lik sodyum
hipoklorit (NaOCI) (Werax, izmir, Tirkiye) ile irrige edil-
di. Smear tabakasini uzaklastirmak icin 1 dakika bo-
yunca 5 mL %17 etilen diamin tetra asetik asit (EDTA;
Werax, Izmir, Tirkiye) ile irrigasyon yapildi. Bunu, 1 dk
boyunca 5 mL %2.5 NaOCI ve daha sonra 5 mL disti-
le su ile irrigasyon takip etti. Kanallar daha sonra R40
(VDW, Miuinih, Almanya) kagit konlarla kurutuldu; tek
kon guta perka-R40 (VDW, Minih, Almanya) ve epok-
si rezin esasli 2 Seal pati (VDW, Minih, Aimanya) ile
dolduruldu. Kék kanallari doldurulduktan sonra koronal
giris, gecici dolgu materyali (Cavit, 3M, ESPE, St. Paul,
MN, ABD) ile kapatildi ve 6rnekler 1 hafta boyunca
%100 nemde ve 37 °C’de tutuldu.

Koék ucu rezeksiyonu ve kok ucu kavitesinin
hazirlanip doldurulmasi

Kokler, su sogutmasi altinda elmas frez kullanilarak,
disin uzun eksenine 90° bir agiyla, kdék ucunun 3 mm
Uzerinden rezeke edildi. Sabit su puskirtme irrigasyo-
nu altinda ultrasonik sistem (Acteon Satelec, Merignac,
Fransa) kullanilarak 1.3 mm c¢apa sahip silindirik elmas
kapli ultrasonik retro-u¢ (Acteon Satelec PM2 ug) ile 3
mm derinliginde kék ucu preparasyonu yapildi. Once-
likle kaviteler, kanla kontamine olan (+) veya kontamine
olmayan (-) seklinde 2 gruba ayrildi (n=45). K&k ucu
kavitesine yerlestiriimek icin gerekli kan, goéndlli bir
arastirmacidan alindi ve pihtilasmayi 6nleyici kan ta-
pundin (Ayset Tibbi Urlinler San. A.S., Adana, Turkiye)
icerisinde saklandi. Elde edildikten hemen sonra kavi-
telere 27G bir siringa ile enjekte edildi. Fazla kan, den-
tin duvarlarina dokunmadan R40 kagit konlarla (VDW,
Munih, Almanya) uzaklastirildi. Kanla kontamine olma-
yan grupta kavite icerisine salin enjekte edildi ve fazla
salin, dentin duvarlarina dokunmadan R40 kagit kon-
larla (VDW, Munih, Almanya) uzaklastirildi. Her grup
kullanilan farkh kék ucu dolgusu malzemesine gére 3
alt gruba daha ayrildi (n=15).

1. Grup; MTA Repair HP (+): Kanla kontamine edilen
kavitelere, MTA Repair HP’nin tek ambalajdaki tozu
(0.085 gr) ve 2 damla likiti cam Uzerinde 40 sn boyunca
karistirilip uygulandi.

2. Grup; MTA Flow (+): Kanla kontamine edilen kavi-
telere, MTA Flow’un 0.19 gr tozu ve 1 damla likiti cam
Gzerinde 40 sn boyunca karistirilip uyguland.

3. Grup; RetroMTA (+): RetroMTA'nin 0.3 g tozu ve
3 damla likiti cam Uzerinde 40 sn boyunca hafifce isla-
tilip parlak yuzey kaybolana kadar beklendi. Ardindan
karigim, kanla kontamine edilen kavitelere yerlestirildi.

4. Grup; MTA Repair HP (-): Kanla kontamine edil-
meyen kavitelere, MTA Repair HP’nin tek ambalajdaki

© 2023 Gergekcioglu ve ark.

11

tozu (0.085 gr) ve 2 damla likiti cam Uzerinde 40 sn
boyunca karigtirihp uygulandi.

5. Grup; MTA Flow (-): Kanla kontamine edilmeyen ka-
vitelere, MTA Flow’un 0.19 gr tozu ve 1 damla likiti cam
Uzerinde 40 sn boyunca karistirihp uygulandi.

6. Grup; RetroMTA (-): RetroMTA’nin 0.3 g tozu ve 3
damla likiti cam Uzerinde 40 sn boyunca hafif¢e 1slatilip
parlak ylizey kaybolana kadar beklendi. Ardindan kari-
sim, kanla kontamine edilmeyen kavitelere yerlestirildi.

Elde edilen bu toz/sivi karisimlarinin kaviteye yer-
lestirme islemi amalgam tabancasiyla, kondensasyon
islemi ise uygun geniglikte bir fulvarla gergeklestirildi.
Her diste dolgu materyalinin Gzerine salinle islatiimig
pamuk peletler yerlestirildi. TiUm numuneler 21 glin bo-
yunca 37 °C’de %100 nemli ortamda bekletildi.

Kesme cihazi ile kék ucglarindan kesit alinmasi

Mum kaliplar hazirlanip diglerin kdk uclari otopolimerizan
akrilik rezinle ayni seviyede ve agikta kalacak sekilde
akril igerisine gémuldi. Daha sonra akrile gémull
bu diglerin kdk ucundan, Struers-minitom (Struers,
Copenhagen, Danimarka) kesme cihazi ile kesitler
alindi. Kesme iglemi devamli su sogutmasi altinda,
250 rpm’de 0.5 mm kalinliga sahip diskler kullanilarak
yapildi. Her disten 1 adet olmak Uzere toplamda 90
adet, 1.0 £ 0.1 mm kalinliga sahip kesitler elde edildi.

itme-baglanma dayamimi test diizenegi ile
orneklerin baglanma dayaniminin olgiilmesi ve
stereomikroskop gériintiilerinin degerlendirilmesi

itme-baglanma dayanimi testi, her numunede, 0.5
mm/dak bir baslk hizinda 1.1 mm ¢apinda bir silindi-
rik paslanmaz c¢elik ug kullanilarak tniversal test cihazi
(AGS-X; Shimadzu Corporation, Tokyo, Japonya) ile
yapildi. Silindirik u¢ test materyalinin Uzerine konum-
landinldi ve materyalin ylUzeyine dik olacak sekilde

Resim 1. Universal test cihazi ile itme-baglanma dayaniminin élciilmesi
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yukleme yapildi (Resim 1). Dolgu materyalini uzaklas-
tirmak i¢in uygulanan maksimum yik Newton cinsin-
den kaydedildi. Elde edilen bu deger daha sonra bagli
ylzey alanina bélinerek MPa’a cevrildi. Materyal ile
dentin arasindaki basarisizlik tiplerini degerlendirmek
icin x12.5 biyttme altinda stereomikroskop (AxioCam
ERc 5s kameraya sahip Zeiss Mikroskobu, Géttingen,
Almanya) kullanildi. Basarisizlik tipleri ise su sekilde
tanimlandi:

Adeziv basarisizlik: dolgu materyali ile dentin yuzeyi
arasindaki kopma

Koheziv basarisizlik: dolgu materyali veya dentin igin-
deki kopma

Karigik basarisizlik: adeziv ve koheziv kopmanin bir
arada olmasi

istatistiksel analiz

Calisma gruplarinin genel 6zellikleri hakkinda bilgi ver-
mek amaci ile tanimlayici analizler yapildi. Veriler Or-
talama+Standart Sapma seklinde verildi. Degiskenlere
iliskin normallik degerlendirmesi Shapiro-Wilk testi ile
yapildi. Gruplar arasi farklar Bagimsiz Orneklem T Tes-
ti veya Tek Yonlu Varyans Analizi (Anova) ile incelendi.
Varyanslarin homojenligini incelemek icin Levene testi
uygulandi. Coklu karsilastirmalar icin ise Post Hoc Tu-
key HSD kullanilmisgtir. P deg@erleri 0.05'ten kiigik he-
saplandiginda istatistiksel olarak anlamli kabul edildi.
Hesaplamalarda istatistik yazilimi (IBM SPSS Statistics
19, SPSS Inc., Somers, NY, ABD) kullanildi.

Endodontik tamir materyallerinin baglanma dayanimi

Tablo 1. Dolgu materyallerinin her iki ortamdaki (kanla kontamine
olan ve olmayan) toplam itme-baglanma dayanimi deney degerleri
(her bir grup icin n=30; MPa;, ortalama =+ standart sapma)

MTA Flow MTA Repair HP RetroMTA P

15.43+2.74° 7.81+3.00° 13.68+2.24°  <0.001

Tek yénli varyans analizi (ANOVA); farkli (stsimge harfler ile gésterilen
degerler arasinda istatistiksel olarak anlamli farklilik vardir.

Tablo 2. Kullanilan materyallerin kanla kontamine olan ve olmayan
alt gruplarina ait itme-baglanma dayanimi degerleri (MPa; ortalama
+ standart sapma)

Kanla kontamine Kanla kontamine P
olan (+) grup olmayan (-) grup

MTA Flow 14.07+2.492 16.80+2.322 0.004
RetroMTA 12.41+1.292 14.94+2.302 0.001
MTA Repair HP  6.09+2.14° 9.53+2.77° 0.001
P <0.001 <0.001

Situn icindeki farkli tstsimge harfler ile gdsterilen degerler
arasinda istatistiksel olarak anlamii farklilik vardir

Tablo 3. Kbk ucu dolgu materyalleri ile dentin yizeyi arasinda
g6zlenen basarisizlik tipi dagilimlari (her bir grup igin n=15)

Adeziv Koheziv Karigik
basarisizlik basarisizlik basarisizlik

MTA Flow (+) 2(%13.3) 3 (%20) 10 (%66.6)
MTA Flow (-) 0 9 (%60) 6 (%40)
MTA Repair HP (+) 4 (%26.6) 3 (%20) 8 (%53.3)
MTA Repair HP () 5 (%33.3) 2 (%13.3) 8 (%53.3)
RetroMTA (+) 0 7 (%46.6) 8 (%53.3)
RetroMTA (-) 0 4 (%26.6) 11 (%73.3)

Resim 2. Basarisizlik tiplerine ait stereomikroskop goriintileri; (A) Adeziv tip basarisizlik-MTA Repair HP (-) grubu, (B) Koheziv tip
basarisizlik-RetroMTA(+) grubu, (C) Karigik basarisizlik-MTA Repair HP (-) grubu

BULGULAR
itme-baglanma dayanimi testi

K&k ucu dolgu materyali olarak kullanilan MTA Repair
HP, MTA Flow ve RetroMTA’nin tiim durumlarda denti-
ne baglanma dayanimi degerleri incelendi. Ortalama ve
standart sapma degerleri Tablo 1‘de gosterildi. Yapilan
incelemede MTA Flow, RetroMTA ve MTA Repair HP
gruplari arasinda anlamli derecede farklihk gézlendi
(p<0,001). Ortalama baglanma dayanimi en ylksek
MTA Flow, en dusuk olarak da MTA Repair HP bulun-
du (p<0.001).

Kulanilan materyallerin kanla kontamine olan ve ol-
mayan alt gruplarina ait ortalama baglanma dayanimi
degerleri Tablo 2'de gosterilmistir. En yuksek ortala-

© 2023 Gergekcioglu ve ark.

ma baglanma dayanimi degeri MTA Flow (-) grubun-
da (16.80 MPa), en dusiik ortalama baglanma degeri
ise MTA Repair HP (+) grubunda (6.09 MPa) gbzlendi.
Kullanilan 3 materyalin de kendi alt gruplari icerisinde
kanla kontamine olan grubu, kanla kontamine olmayan
grubundan anlamli derecede daha diisiik baglanma da-
yanimi degerlerine sahipti (p<0.05).

Kanla kontamine olmayan gruplar arasinda; MTA
Flow (-) ve RetroMTA (-) arasinda anlamli bir farlilik
olmamasina karsin (p>0.05); MTA Repair HP (-) di-
gerlerine gbre anlamli derecede daha disuk baglanma
dayanimi degerleri sergiledi (p<0.05). Kanla kontami-
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ne olan gruplar arasinda; MTA Flow (+) ve RetroMTA
(+) arasinda istatistiksel olarak bir fark gérilmezken
(p>0.05); MTA Repair HP (+) digerlerine gbére anlam-
Il derecede daha dusik baglanma dayanimi degerleri
sergiledi (p<0.05; Tablo 2).

Stereomikroskop analizi

itme-baglanma dayanimi testi sonucunda, kék ucu
dolgu materyalleri ile dentin yuzeyinde gdézlenen ba-
sarisizlik tipleri Resim 2'de, basarisizlik tipleri dagilim-
lari ise Tablo 3'te gosterilmigtir. Gruplara genel olarak
bakildiginda en fazla gbzlenen basarisizlik tipi karisik
basarisizlikti.

TARTISMA

Kan kontaminasyonu varliginda veya yoklugunda kok
ucuna yerlestirilen farkli endodontik dolgu materyalle-
rinin dentine baglanma dayanimlarinin degerlendirildigi
bu calismada ilk sifir hipotezi, kullanilan kék ucu dolgu
materyallerinin dentine baglanma dayanimlar arasinda
istatistiksel olarak anlamli farklilik bulundugu igin red-
dedilmistir. ikinci sifir hipotezi de kan varligindan kulla-
nilan materyallerin dentine baglanma dayanimi olum-
suz yonde etkilendigi icin reddedilmisgtir.

Kalsiyum silikat esasli materyallerin uzun sertlesme
suresi, cevredeki ortamdan daha kolay etkilenmele-
rine,'® sivi ortamda ¢d6zinme riskinin artmasina daha
yatkin hale gelmelerine' neden olabileceginden calis-
mamizda son yillarda gelistiriimig, geleneksel MTA’lara
kiyasla daha kisa surede sertlestigi iddia edilen 3 cesit
yeni kalsiyum silikat esash materyal (MTA Flow, Ret-
roMTA ve MTA Repair HP) kullaniimistir.

itme-baglanma dayanimi testi, malzemenin yiizeye
ne kadar baglandigi hakkinda bilgi verir. Daha homo-
jen bir stres dagilimi yarattid,'s pratik ve guvenilir bir
yoéntem oldugu icin'® bu calismada materyallerin denti-
ne baglantisi 6él¢ulirken itme-baglanma dayanimi testi
kullanilmistir. Baglanma ara ylzeyinde yogun ve du-
zensiz streslerin gelismemesi ve artan sirtinme alani
nedeniyle baglanma dayaniminin, degerinden fazla he-
saplanmasinin énlenmesi i¢in itme-baglanma dayanimi
testinde kullanilan dentin kesitleri 1 mm kalnhginda
elde edilmisgtir.

Kalsiyum silikat esash materyallerde Ureticilerin
tavsiye ettigi bir toz/su orani bulunsa da, klinisyenler
genellikle MTA’yI kendi istedikleri kivamda karistirmak-
tadirlar. Ancak orandaki bu farkhlik materyalin fiziksel
ve kimyasal ¢zelliklerini degistirebilir."”” Coézunurlik; ka-
nala veya koék ucu kavitesine yerlegtirilen materyallerde
hermetik bir sizdirmazlik i¢in istenmeyen bir ézelliktir.'®
Ancak kalsiyum silikat esasli materyallerin biyoaktif po-
tansiyeli, sertlestikten sonra bile bu malzemelerin hafif
¢6zUnarligundn bir sonucudur. Yani bu materyallerin
biyolojik etki gésterebilmesi icin bir dereceye kadar ¢6-
zUnmesi gerekir.'® ISO 6876 standardi, ¢dzinurluk testi
icin kabul edilebilir agirlik kaybi sinirini %3 olarak belir-
lemistir.2° Cavenago ve ark.2" materyaldeki su orani art-
tiginda; simanin ¢ézunarligunan arttigini ve daha fazla
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hacim kaybi gézlemlendigini bildirmiglerdir.2! Turker ve
Uzunoglu' farkh toz/su oranlari kullanarak yaptiklar
calismada toz orani arttikga baglanma dayaniminin da
arttigini bulmuslardir. MTA karisiminda su miktarinda-
ki artisin, siman partikulleri arasindaki koheziv kuvveti
azaltarak baglanma dayanimini olumsuz yénde etkile-
digi iddia edilmektedir.”” MTA Repair HP materyali ha-
zirlanirken, 2 damla likide 0.085 gr toz ilave edilerek
kangtinlir. Yani kullanilan diger materyallere gére toz
orani oldukga azdir. Bu durum sunulan ¢alismada MTA
Repair HP’nin baglanma dayaniminin azalmasina, ¢6-
zUnarligin artmasina (dolayisiyla hacim kaybi artisi-
na) neden olmus olabilir. Bununla birlikte materyaller
hazirlanirken toz/su oraninda minimum diizeyde sap-
malar meydana gelebilir. Bu farklilik da kullandigimiz
materyallerin dentine baglanma dayaniminda degisik-
likler olusturabilir.

Kalsiyum-silikat esasli materyaller temelde hidrofilik
partikillerden olustuklar i¢in kan veya diger sivilarin
varliginda su absorbe ederek sertlesmeye baslarlar ve
sertlesme sirasinda materyallerde bir miktar genlesme
meydana gelir.2? Kalsiyum silikat esasli materyallerdeki
bu genlesmenin, dentine olan marjinal adaptasyon ve
sizdirmazlk tGzerinde olumlu bir rol oynayabilecegi sOy-
lenmektedir.222® Ancak yapilan calismalarda kalsiyum
silikat esash materyallerin her zaman hacimsel artis
gbstermedigi, bazi calismalarda hacimsel kayba ugra-
dig1 gosterilmistir.2 Arastirmacilar bunun, materyallerin
icerigindeki radyoopaklastiricilardaki ve materyallerin
kivamindaki farkliliklardan kaynaklandigini 6ne sur-
muslerdir.2* Bu calismada da farkl toz/su orani, partikdil
boyutlari ve igerikler (radyoopaklastirici, plastiklestirici
vs.); materyallerin farkli miktarda genlesmesine ya da
hacimsel kaybina neden olmus olabilir. Bu da materyal-
lerin farkli baglanma degerlerini aciklayabilir.

MTA’lara eklenen cesitli radyoopaklastirici mad-
deler, bu materyallerin sertlesme kimyasini, fiziksel
ve mekanik 6zelliklerini degistirebilmektedir.22¢ Birgcok
calismada bizmut oksit uygun ¢ézunurlik, sertlesme
suresi, pH ve kalsiyum iyon salinimi degerleri goster-
se de'® yapilan bazi galismalarda bizmut oksitin MTA
hidrasyonuna midahale ettigi, mekanik &zelliklerde
olumsuz etkilere yol actigi, insan dis pulpasi hicre
kultarlerinde ilk ddénemlerde sitotoksisiteyi artirdigi,
sertlesme slresini énemli 6lcide uzattigi ve dentin-
deki kollojenle reaksiyona girerek renklenmeye neden
oldugu bildirilmigtir.2528 Bu ylzden bizmut oksite alter-
natif olarak, MTA esasli materyallere zirkonyum oksit,
kalsiyum tungstat gibi radyoopaklastirici ajanlar ilave
edilmistir.?® Amoroso-Silva ve arkadaslarinin® kalsi-
yum silikat esasli materyaller kullanarak yaptiklari bir
calismada itme-baglanma dayanimi agisindan bizmut
oksit ile zirkonyum oksit grubu arasinda anlamli farklihk
gorilmemekle birlikte, en dislk deger kalsiyum tungs-
tat grubunda gozlemlenmistir. Bu ¢alismada kalsiyum
tungstat ilavesinin, dentin duvarlarina baglanma daya-
nimini olumsuz yénde etkiledigi dustnilmuistar.2® Bizim
calismamizda da kanla kontamine olmayan gruplar
arasinda, bu g¢alismaya uyumlu olarak en az push-out
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baglanma dayanimi kalsiyum tungstat iceren MTA Re-
pair HP grubunda goérulirken; zirkonyum oksit iceren
RetroMTA’yla bizmut oksit iceren MTA Flow arasinda
anlamli farklilk gérilmemistir. Silva ve arkadaslarinin
yaptigi bir calismada da bizmut oksit iceren grup istatis-
tiksel olarak anlamli bir fark olmasa da zirkonyum oksit
iceren gruptan daha fazla baglanma dayanimi deger-
leri géstermistir.®® Bizim calismamiz da bu calismaya
uyumlu olarak, kanla kontamine olmayan gruplar ara-
sinda bizmut oksit iceren MTA Flow grubu, zirkonyum
oksit iceren RetroMTA grubundan biraz daha yuksek
baglanma dayanimi degerleri gdstermis ancak; arala-
rinda istatistiksel olarak anlamli bir farklilik bulunama-
mistir. Ochoa-Rodriguez ve arkadaslarinin yaptiklari
bir calismada Biodentine ve zirkonyum oksit ilaveli Bio-
dentine dusuk ¢coézunirlik gosterirken kalsiyum tungs-
tat ilaveli Biodentine yiksek ¢6zinlrluk géstermistir.®
Bir kdk kanal dolgu materyalinin yuksek ¢6zinurlGgu,
materyalin yapi kaybina ve buitinliginin bozulmasina
neden olabilir.? Bizim calismamizda da MTA Repair
HP, kalsiyum tungstat icerdiginden dentine dlsuk bag-
lanma dayanimi géstermis olabilir.

Kalsiyum silikat esasli materyallere sivi ortamda ¢6-
zunmeyi 6nlemek, manipulasyonu kolaylastirmak ama-
ciyla cesitli jeller ilave edilmektedir.%*34 Bununla birlikte;
Formosa ve arkadaslarinin sivi ortamda ¢ézinmeyi
Onleyici jelin baglanma dayanimina etkisini degerlen-
dirmek i¢in yaptiklari ¢galismada, MTA Plus igerisine su
yerine bu jel kullanildiginda itme-baglanma dayanimi
degerinin belirgin oranda dustiginu rapor etmigler-
dir.®® Bu sonucun jel ilavesine bagli viskosite artisindan
kaynaklanabileceg@ini ve marjinal adaptasyonu etkile-
yebilecegini savunmuslardir.®® MTA Flow, sivi ortamda
¢6ziinmeye direncli olmasi icin suda ¢dzlinen silikon
bazl bir jel icerir. Bu jel materyale yuksek plastisite
saglayarak manipulasyonu kolaylastirir.3® MTA Repair
HP’nin karigtirma sivisina da maniptlasyonu ve kavite-
ye yerlestirmeyi kolaylastirmak amaciyla plastiklestirici
bir ajan ilave edilmistir.3* Bizim ¢alismamizda da MTA
Repair HP’nin, MTA Flow ve RetroMTA’ya gére anlamli
derecede dentine daha dusuk baglanma dayanimi de-
geri géstermesinin nedeni; manipulasyonu kolaylastir-
mak icin materyale ilave edilmis olan plastiklestiriciden
kaynaklanmis olabilir.

Klinik kullanimlarda MTA, vyerlestirme sirasinda
veya sonrasinda dogrudan kanla temas edebilir, hatta
kanla karisabilir. MTA’nin kan varliinda da sertlesme
kabiliyeti vardir.® Ancak yapilan boya sizintisi, mikro-
sertlik ve itme-baglanma dayanimi gibi ¢alismalarda
kanin; materyallerin fiziksel dzelliklerini, baglanma da-
yanimlarini ve marjinal adaptasyonlarini etkileyebildigi
gosterilmistir.'%37 Adl ve ark." yaptiklar calismada
kan varliginda baglanma dayaniminin azaldigini bul-
muslardir. Bunun sebebinin; kanin icerdigi farkh hiicre
ve albimin gibi proteinlerin varhgindan kaynaklandigini
dustnmuslerdir.' Nekoofar ve ark.*” ise kan varliginin
materyalin hidrasyon sirecini engelledigini ve fiziksel
Ozelliklerini olumsuz yénde etkiledigini bildirmislerdir.
Vanderweel ve ark.? kan varliginda perfore furkal bolge-
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Endodontik tamir materyallerinin baglanma dayanimi

ye yerlestirilen MTA’nin dentine retansiyonunun azal-
digini rapor etmislerdir. Yaptigimiz bu calismada da
kullanilan butin MTA gruplarinda, kanla kontaminas-
yon baglanma dayanimini olumsuz etkilemis ve kanla
kontamine olan gruplar anlaml derecede daha disuk
baglanma dayanimi degerleri géstermistir. Bunun se-
bebinin; kanda bulunan farkli protein ve hiicrelerin den-
tin tObullerini tikayarak dentin-materyal arasinda blo-
kaja neden olmasi ve apatit kristallerinin blyimesinin
engellenmesi oldugunu disunmekteyiz. Bizim ¢alisma-
mizin aksine kalsiyum silikat esasl materyallerin kan
varligindan olumsuz ydnde etkilenmedigini gdsteren
calismalar da vardir.'>%® Ancak bu galismalarin, bizim
calismamizin sonugclari ile uyumluluk géstermemesinin
nedeninin materyallerin (yetersiz) bekletme siresi ve
kanla kontaminasyon sekli gibi kullanilan metodolojik
farkliliklardan kaynaklanmis oldugunu distinmekteyiz.
Calismamizi yaparken biz kavite igerisini kanla konta-
mine ettikten sonra kék ucu dolgu materyallerimizi yer-
lestirdik. Ancak Bolhari ve ark.'? kavitelere materyalleri
yerlestirdikten sonra 6rnekleri kanla kontaminasyona
tabi tutmuslardir. Saklama siresi olarak da, biz numu-
nelerimizi 21 gun nemli ortamda bekletirken Bolhari ve
ark.' 4 giin, Ustiin ve ark.®® 14 giin bekletmislerdir.

Koheziv basarisizlik tipi, materyalin dentine tutun-
masini iyilestiren tibul penetrasyonu ve mikromekanik
ankraj sayesinde gerceklesir.*® Ayrica kalsiyum silikat
esasli materyallerin dentine baglanma gucinin, mater-
yallerin kendi i¢ koheziv direncinden daha gicli oldu-
gunu gosterir.*° Bu ¢alismada MTA Flow (-) grubunda
en cok koheziv basarisizlik tipi gdézlemlenmistir. Yani
bu gruptaki materyallerin dentine mikromekanik ankra-
jinin iyi oldugu sdylenebilir. Diger gruplara ve ¢alisma-
nin geneline bakildiginda ise en ¢ok karisik basarisizlik
tipi, en az adeziv basarisizlik tipi gézlemlenmistir. Bu
da calismada kullanilan materyallerin dentine baglan-
masindaki basariy1 gdsterir. Calismamizda daha cok
karisik basarisizlik gdézlemlenmesi daha 6nceki calis-
malarla da uyumludur.%

Calismamizin limitasyonlari; ¢calismanin in vitro ko-
sullarda gerceklestiriimis olmasi ve kan kontaminasyo-
nu disinda kalsiyum silikat esasli materyallerin dentine
baglanma dayanimini etkileyen birgok faktdriin olma-
sidir. Ayrica; her ne kadar kullandigimiz Universal test
cihazina bagl silindirik u¢ ¢api ile numune ¢api arasin-
daki farki ve numunenin kalinligini en aza indirerek it-
me-baglanma dayanimi testinin hassasiyetini artirmaya
caligssak da diger mekanik testler gibi bu testin de kendi
icerisinde limitasyonlari vardir. Bu nedenle kan kon-
taminasyonunun baglanma dayanimina etkisinin tam
olarak anlasilabilmesi i¢in daha fazla ¢alismaya ihtiyag
duyulmaktadir.

Sonu¢

Apikal cerrahi sonrasi kdk ucu dolgu materyali olarak
kullaniimak istendiginde baglanma dayanimi agisindan
RetroMTA ve MTA Repair HP yerine dncelikli olarak
MTA Flow tercih edilebilir. Ayrica bu materyaller kdk
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ucu kavitesine yerlestirilirken miimkun oldugunca kan-
dan uzak tutulmalidir.
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Effect of blood contamination on bond strength
of different root-end filling materials to dentin

ABSTRACT

OBJECTIVE: The aim of this in vitro study was to evaluate
the effect of blood contamination on bond strength of dif-
ferent root-end filling materials to dentin.

MaTERIALS AND METHOD: Ninety single-rooted maxillary cen-
tral teeth were used. After endodontic treatment was per-
formed, the root-ends were resected and retrograde cavi-

© 2023 Gergekcioglu ve ark.

Endodontik tamir materyallerinin baglanma dayanimi

ties were prepared. First, the specimens were divided into
2 groups (+/-) according to the blood contamination of the
cavities. Then, the specimens were divided into three sub-
groups (n=15) according to the root-end filling materials:
MTA Repair HP, RetroMTA, MTA Flow. These materials
were prepared according to the manufacturer’s instruc-
tions. The specimens were kept at 37 °C in a 100% humid
environment for 21 days. After obtaining 1.0+0.1 mm slic-
es, push-out bond strength analysis was performed. Each
slice was examined under a stereomicroscope to evaluate
the failure mode. The data were analyzed using one-way
analysis of variance and independent sample t-test.

ResuLTs: The bond strength was negatively affected by
blood contamination (p<0.05). The highest bond strength
was observed in the MTA Flow (-) group and the lowest
was observed in the MTA Repair HP (+) group (p<0.05).
No significant difference was found between MTA Flow
and RetroMTA (p>0.05), while MTA Repair HP showed the
lowest bond strength in both the blood contaminated and
the non-blood contaminated groups (p<0.001).

ConcLusion: Blood contamination reduced the bond
strength to dentin. MTA Flow showed the highest bond
strength among the materials.

Keyworps: apicoectomy; blood; calcium silicate; end-
odontics; mineral trioxide aggregate
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Ozer

Amac: Bu calismanin amaci, yapay kanallar kullanilarak
yeni ve kullanilmis Revo-S nikel titanyum doéner ege sis-
teminin dongiisel yorgunluk (DY) direnclerinin karsilasti-
rilmasidir.

GEREC VE YONTEM: Her gruptan 12 adet olmak lizere toplam
72 adet yeni ve 2 defa klinikte kullanilmis Revo-S SC1
(25/.06), Revo-S SC2 (25/.04) ve Revo-S SU (25/.06) egeler
calismaya dahil edildi. DY direnci testleri icin i¢c cap1 1.5
mm olan, 60° egrilik acisi ve 5 mm egrilik yaricapina sahip
olan kavisli bir yapay kanal iceren paslanmaz celik blok
kullanildi. Deney sistemi distile su ile dolduruldu ve ortam
sicakhgi 35 = 1 °C sicaklikta sabit tutuldu. Egeler kirilma
gerceklesene kadar yapay kanal icinde calistirildi. Her ege
icin kirllma gerceklesene kadar gecen siire kronometre ile
kaydedildi ve egelerin kirilincaya kadar yaptiklan tur sayi-
s1 hesaplandi. Elde edilen veriler tek yénlii varyans analizi
ve post-hoc Tukey testi kullanilarak degerlendirildi.

BuLGuLAR: Egelerin kirilincaya kadar yaptigi ortalama tur
sayisi en yiiksek yeni SC2 ege grubunda (912.3 + 76.8),
en diisik ise kullaniimis SU ege grubunda (204.2 + 59.6)
bulundu. SC1 ve SC2 egeler i¢in yeni ve kullanilmis egeler
arasinda DY direnci acisindan istatistiksel olarak anlamli
bir fark g6zlenmez iken (p>0.05), SU ege grubunda anlamli
bir fark bulundu (p<0.05).

Sonuc: Calismamizin sinirlamalari dahilinde; klinik kulla-
nim sonrasinda tiim egelerin DY direncinde azalma oldu-
gu ancak bu azalmanin sadece SU ege grubunda énemli
oldugu bulundu.

ANAHTAR KELIMELER: Donglisel yorgunluk direnci; nikel
titanyum, endodonti

KAYNAK GOSTERMEK ICiN: Stirme K, Akman H, Buyukozer
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GiRis

Kok kanallarinin sekillendiriimesi amaciyla paslanmaz
celik egelere gbre daha gelismis ve dayanikli olan ni-
kel-titanyum (NiTi) alasimdan Uretiimis kanal egeleri
1988 yilinda piyasaya suralmuistar."? Ginimizde kul-
lanimi popdler hale gelmis ve bircok NiTi ege sistemi
Uretilmistir. Bunlarin endodontik klinik prosedurlerde
kullaniimasi, manuel paslanmaz celik egelere kiyasla;
kék kanali seklinin orijinal formunu koruma, basamak
olusumunu azaltma ve daha kisa bir strede sekillen-
dirmeyi tamamlama gibi birgok avantaji bulunmaktadir.®
Bununla birlikte, bu egelerin kullanimlari sirasinda bek-
lenmedik bir sekilde kirilabilmesi énemli bir risk olus-
turmaktadir. Olusan kirilmalar torsiyonel ve doéngusel
mekanizma ile gerceklesmektedir.#® DOnglsel yorgun-
luk (DY), eg@elerin egimli kanallarda surekli olarak bi-
kilmesi sonucu egelerde deformasyona ve gerilmeye
yol agmasi sonucu meydana gelmektedir.6 Olusan bu
kiriimalari énlemek igin Ureticiler NiTi egelerin meta-
lurjik 6zelliklerini (farkh ylzey islemleri, isil islem ve
Uretim tekniklerinde degisiklikler gibi) degistirmek ve
iyilestirmek icin girisimlerde bulunmuslardir.® Bazi aras-
tirmacilar’® DY’nin eQeler Uzerinde zamanla zayifla-
maya neden oldugunu ve bu nedenle NiTi egelerin tek
kullanimdan sonra atilmasini énermektedir. Diger bazi
arastirmacilar®'® ise, NiTi egelerin birden fazla sayida
kullaniminin gtvenli oldugunu; ancak ege yorgunlugun-
da bir miktar artis meydana geldigini bildirmigtir.

Revo-S (Micro-Mega, Besancgon, Fransa) NiTi d6-
ner ege sistemi geleneksel NiTi alasimi kullanilarak
asimetrik bir kesit geometrisi ile Gretilmistir. Uretici, bu
geometri sayesinde egenin Uzerinde fazla miktarda
stres olusmadan kanal boyunca kolay bir sekilde iler-
lenebilecegini ve debrislerin koronale dogru tasinabile-
cegini iddia etmistir. Revo-S sistemi 3 gsekillendirme ve
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temizleme egesi icerir: SC1, kanalin koronal Ggte ikisini
genisletmek icin kullanilan 25/.06 nolu bir egedir; SC2,
calisma boyunda kullanilan 25/.04 nolu bir egedir ve
SU calisma boyunda kullanilan 25/.06 nolu bir egedir.
Sistemde ek olarak 30/.06, 35/.06 ve 40/.06 nolu kulla-
nimi opsiyonel olan egeler de mevcuttur.'2

Uretici, Revo-S sistemindeki egelerin birden cok
kez kullanilabilecegini dnermektedir; ancak, bu egelerin
birden ¢ok kez kullaniminin DY direnci tzerine etkileri
ile ilgili calismalar®' kisithdir. Bu ¢calismanin amaci,
Revo-S ege sisteminde kontrol olarak yeni egeler ile
karsilastirildiginda egelerin birden ¢ok kez kullaniminin
DY uzerindeki etkilerini degerlendirmektir. Sifir hipote-
zimiz yeni ve kullaniimis ilgili ege sisteminin DY direnci
Uzerine herhangi bir etkisinin olmayacagi seklindedir.

GEREC VE YONTEM

Calismada, toplam 72 adet yeni ve kullaniimis; Re-
vo-S SC1 (25/.06), Revo-S SC2 (25/.04) ve Revo-S
SU (25/.06) egeler kullanildi. Her grup 12 egeden olus-
maktaydi. Calisma 6éncesinde, tim yeni egeler Uretim
hatasi agisindan dental operasyon mikroskobu (Zumax
OMS2380; Suzhou, Cin) x10 blyltmede kullanilarak
incelendi. Klinikte iki defa blylk azi disi tedavisinde
kullanilan egeler ile ‘kullaniimis ege’ grubu olusturuldu.
Egeler, tek bir klinisyen tarafindan (H.B.O) hastalarin
asiri egime sahip olmayan blyUk azi digleri Gzerinde
kullanilmigtir. Klinik kullanimda; pulpa odasi ve kok ka-
nallarinda %2.5 NaOCI ¢ozeltisi kullanilarak irrigasyon
yapildi. Calisma boyu, #10 K-tipi ege kullanilarak belir-
lendi. Belirlendikten sonra SC1 ege ile Galisma boyu-
nun 2/3’linde sekillendirme yapildi. Galisma boyunda
SC2 ve SU egeler kullanilarak kanal sekillendirmesi
tamamlandi. Kullaniimis ege grubundaki egeler hasta-
da kullanildiktan sonra 30 dakika, 134 °C sicaklikta bir
otoklav sterilizasyon déngisune tabi tutuldu (18 dak.
sterilizasyon ve 12 dak. kurutma; Statim 5000; SciCan,
Canonsburg, PA, ABD). ikinci kullanimdan sonra da
ayni otoklav déngusu tekrarlandi.

Statik DY testleri; ic ¢capi 1.5 mm olan, 60° egrilik
acisi ve 5 mm egrilik yaricapina sahip olan kavisli bir
yapay kanal iceren 6zel yapim paslanmaz celik blok

Déngtisel yorgunluk

Uzerinde gercgeklestirildi. Sistemin sabit olmasi igin bir
tutucu kol kullanilarak, egeler bir endodontik motor
(X-Smart Plus; Dentsply Sirona, Ballaigues, isvicre) ile
Ureticinin énerilerine uygun olarak 350 rpm hizda ve 2
N/cm torkta calistirildi. Calisma boyu tim ege grup-
larinda 18 mm olarak belirlenmigtir. Kanal ici sicakli-
g1 simlle etmek amaciyla, deney ortami distile su ile
doldurulmus ve deney dizenegini 35 + 1 °C sicaklikta
sabit tutabilecek bir 1sitma sistemi hazirlandi. Egelerin
yapay kanallardan disari ¢ikmasini édnlemek ve egele-
rin kinldigi ani gézlemleyebilmek igin paslanmaz celik
blogun énl cam ile kapatildi. TUm egeler kiriima ger-
ceklesene kadar yapay kanal icinde calistirildi. Her ege
icin kirlima gerceklesene kadar gecen sure kronometre
ile kaydedildi. Egelerin kirilincaya kadar yaptiklari tur
sayisi (KKTS), dénme hizi (rpm) ile gegen siire (dak.)
carpilarak hesaplandi.

Calismada elde edilen verilerin istatistiksel anali-
zi SPSS 24 (IBM, Chicago, IL, ABD) paket programi
kullanilarak gergeklestirildi. Verilerin normalligini ve
varyans homojenligini degerlendirmek icin sirasiyla
Shapiro-Wilk testi ve Levene testi kullanildi. Verilerin
istatistiksel analizi icin tek yonll varyans analizi testi ve
Tukey testi kullanildi. P<0.05 istatistiksel olarak anlamli
kabul edildi.

BuLGULAR

Yeni ve kullaniimis Revo-S SC1, SC2 ve SU egeleri
icin KKTS ortalamalari ve standart sapmalari Tablo
1’de gosterilmistir. En yiksek DY direnci; yeni SC2 ege
grubunda iken, en dusik DY direnci kullaniimis SU e@e
grubunda gézlendi ve ortalama KKTS sayilari sirasi ile
912.3 + 76.8 ve 204.2 + 59.6'dir. Calismada yer alan
egelerin KKTS ortalamalari arasinda istatistiksel olarak
anlamli bir fark tespit edildi (p<0.05). Her 3 ege grubun-
da da yeni egelerin DY direnglerinin kullaniimis egelere
gobre daha fazla oldugu bulundu. KKTS agisindan yeni
ve kullaniimis egeler arasinda SU grubu igin istatistik-
sel olarak anlaml bir fark bulundugu (p<0.05), SC1 ve
SC2 gruplari igin istatistiksel olarak anlamli bir fark bu-
lunmadigi gézlendi (p>0.05).

Tablo 1. Egelerin kirilincaya kadar yaptiklari tur sayilarinin ortalama, standart sapma degerleri ve yeni ile kullanilmig egelerin arasindaki

ortalama fark degerleri

Kullanim %95 Giiven araligi
Grup n Ortalama = SS Ortalama fark  émriinde azalma . ps
(%) Alt sinir Ust sinir

Revo-S SC1
Yeni 12 4541 +75.8 491 -10.8 -50.4 148.6 0.698
Kullanilmig 12 405 + 109.5

Revo-S SC2
Yeni 12 912.3+76.8 37.5 -4.1 62.0 137.0 0.877
Kullaniimig 12 874.8 + 105.4

Revo-S SU
Yeni 12 318 + 55.6 113.8 -35.8 14.30 213.3 0.016
Kullaniimis 12 204.2 + 59.6

Spost-hoc Tukey testi. SS: Standart sapma. F=152.29; p<0.001
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Tablo 2. Gruplar arasindaki coklu karsilagtirmalar icin egelerin kirilincaya kadar yaptiklar tur sayilarinin ortalama fark degerleri

Grup Ortalama fark %95 Giiven araligi ps
Alt sinir Ust sinir

Revo-S SC1 (Yeni) Revo-S SC2 (Yeni) -458.3 -557.8 -358.8 0.000
Revo-S SC2 (Kullaniimis) -420.8 -520.2 -321.3 0.000
Revo-S SU (Yeni) 136.1 36.6 235.6 0.002
Revo-S SU (Kullaniimis) 249.9 150.4 349.4 0.000

Revo-S SC1 (Kullanilmis) Revo-S SC2 (Yeni) -507.3 -606.8 -407.8 0.000
Revo-S SC2 (Kullaniimis) -469.8 -569.3 -370.3 0.000
Revo-S SU (Yeni) 87.0 -12.5 186.5 0.120
Revo-S SU (Kullaniimis) 200.8 101.3 300.3 0.000

Revo-S SC2 (Yeni) Revo-S SU (Yeni) 594.3 494.8 693.8 0.000
Revo-S SU (Kullaniimis) 708.2 608.7 807.7 0.000

Revo-S SC2 (Kullanilmig) Revo-S SU (Yeni) 556.8 457.3 656.3 0.000
Revo-S SU (Kullaniimis) 670.7 571.2 770.2 0.000

Spost-hoc Tukey testi.

Ege gruplari icin KKTS ortalamalar arasindaki fark,
standart sapma ve Tukey testi P degerleri Tablo 2’de
gosterilmistir. Kullaniimig SC1 ege grubu ile yeni SU
ege grubu arasinda istatistiksel olarak anlamli bir fark
gézlenmez (p>0.05) iken, diger ege gruplari arasinda
anlamli bir fark tespit edildi (p<0.05).

TARTISMA

Koék kanal tedavisi sirasinda; pulpanin cikartiimasi,
kanal icerisindeki mikroorganizmalarin ve Urtnlerinin
temizlenmesi tedavinin basarisi icin énemlidir.™'* Kok
kanal tedavisi sirasinda karsilagilabilen en ciddi prob-
lemlerden biri egenin kanal icerisinde kirilmasidir. Kk
kanallarinin sekillendiriimesi sirasinda egelerde mey-
dana gelen kirilmalar tedavinin prognozunu énemli se-
kilde etkilemekte ve basari sansini distrmektedir.'®

Bu calismada, tekrarlayan kullanim sonrasinda
egelerin DY direnclerini degerlendirmek amaci ile, kli-
nikte iki adet molar disin kdk kanal tedavisinde kullanil-
mis ve her kullanimdan sonra 134 °C sicaklikta otoklav
ile sterilize edilmis egeler kullaniimistir.

Klinisyenler, ekonomik nedenlerle NiTi egeleri ilk
kullanimdan sonra ¢épe atmak yerine otoklav sterili-
zasyonundan sonra tekrar kullanmayi tercih edebil-
mektedirler.’® Cogu ege sistemi icin Ureticiler, egelerde
olusan kirlimanin énline gecebilmek i¢in genellikle NiTi
egelerde tek kullanimi 6nermektedir. Revo-S ege sis-
teminde kanal egimine bagli olarak egenin birden faz-
la kez kullanilabilecegdi uretici tarafindan belirtilmistir.
Arastirmacilar, NiTi déner egelerin kirilmaya duyarlili-
ginin, tekrarlanan kullanimla arttigini belirtmislerdir.®'
Ounsi ve ark.’® ProTaper Universal kanal egelerinin
yorgunluk direncinin, klinikte 2 kez kullanimdan sonra
6nemli 6lctide azaldigini bildirmistir.

© 2023 Siurme ve ark.

Bu calismada; Klinikte 2 kez kullaniimis ve yeni
egelerin DY direngleri karsilastinimistir. Her 3 ege gru-
bunda da 2 kez klinik kullanim sonrasinda eg@elerin DY
direnclerinde azalma gézlenmistir. Bu azalma; SC1 ve
SC2 egeler i¢in sirasiyla %10.8 ve %4.1’dir ve kulla-
nilmis egeler ile yeni egeler arasinda DY direnci agi-
sindan istatistiksel bir fark bulunmamaktadir. SU ege
tipinde kullaniimis ve yeni egeler arasinda %35.8lik bir
DY direnci farki tespit edilmistir ve bu fark istatistiksel
olarak anlamhdir. Bu nedenle galismamizin sifir hipo-
tezi reddedilmistir. Bazi arastirmacilar®'® taper arttikca
kirilganligin artacagini bildirmiglerdir. Bu ¢alismada da
bu sonuglari destekler sekilde SU kanal egesi grubun-
da en dusik DY direnci gézlenmistir. Keskin ve ark.2°
kullaniimis ve yeni ProTaper Universal kanal egelerinin
DY direnglerini karsilagtirmiglardir. Bu ¢alismanin bul-
gularina benzer sekilde, U¢ kez klinik kullanim sonra-
sinda genis apikal ¢apli F2 ve F3 kanal egelerinin DY
direnglerinin istatistiksel olarak anlamli bir sekilde azal-
digini; ancak S1, S2 ve F1 egelerinde bu azalmanin is-
tatistiksel olarak 6nemli olmadigini bildirmislerdir. Ayni
zamanda egenin konisitesinin artmasiyla DY direncinin
azaldigi ve .04 acili egelerin .06 ac¢il egelere gore daha
fazla DY direnci gosterdigi bildirilmistir.° Benzer sekilde,
bu calismada da .04 acili SC2 kanal egesi en yuksek
DY direncine sahip ege olarak bulunmustur.

Bu calismada DY testinin belirli bir standardizasyon-
da gerceklestiriimesi icin Pruett ve ark.?' tarafindan tarif
edilmig, paslanmaz celikten olusturulmus yapay kanal
yéntemi kullanilmigtir. Bu standart kanallarin kullanil-
masi, ¢alismanin sonuclarina etki edebilecek diger fak-
torleri en aza indirgemek acisindan daha yararli oldugu
bildiriimistir.2? Yapay kanal; sabit bir kanal egim acgisina
ve egim yari ¢gapina sahiptir. Ege lizerinde olusan stres,
egrilik yaricapi ile ters orantilidir. Egrilik yaricapi ne ka-
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dar kugdlurse, kanal egimi o kadar ani olur. Yasar ve
ark.?® Revo-S egelerin DY direncinin hem egrilik capi
hem de ege boyutuna bagl oldugunu bildirmiglerdir. Bu
calismada egrilik agisi 60° ve egrilik yaricapi 5 mm olan
yapay bir kanal kullaniimistir.

Laboratuvar galismalarinda DY testleri statik ya da
dinamik test dizenekleri ile yapiimaktadir. Dinamik mo-
del klinik kosullari daha iyi yansitsa da bircok DY calis-
masinda statik model kullaniimistir.24% Keles ve ark.?
egeler dinamik modelde elde edilen tur sayilarinin sta-
tik modele kiyasla daha ylUksek oldugunu bildirmelerine
ragmen, test edilen egelerin DY direncleri arasindaki si-
ralamanin hem statik hem de dinamik modelde benzer
olarak gdzlendigini bildirmistir. Literatirdeki bu bilgiler
Isiginda bu ¢alismada da statik DY test metodu kulla-
nilmistir.

DY testleri genellikle oda sicakliginda yapiimak-
tadir;?2 ancak kanal ici sicaklik yaklasik 10 °C daha
yuksektir (~35 °C), bu durum yapilan testlerin sonug-
larini etkileyebilir.?® Yapilan bazi calismalarda®®3! klinik
kosullar simile etmek icin kanal ici sicaklik derecesi
dikkate alinarak DY testleri uygulanmistir. Canl ortam-
da kanal i¢i sicakligin yaklasik 35 °C oldugu ve irrigas-
yon sollsyonlarinin kanal igine génderildikten 30 ila 60
sn sonra vicut sicakligina ulastigr gosterilmistir.2%32 Bu
calismada, vicut sicakligini simile etmek amaci ile de-
ney dizenegi distile su ile doldurulmus ve ortam sicak-
hgini 35 + 1 °C olarak sabitleyen bir isitici kullaniimisgtir.

Bu calismada oldugu gibi, yapay kanal tzerinde
gerceklestiriimis tum DY dayanimi karsilastirma calis-
malari in vivo sartlari tamamen kopyalayamamakta-
dir. Calismalardaki bu sinirlilik nedeniyle standardize
deney dizenegi kullanilarak bir ¢ikarim yapilmaktadir.
Kullanimi opsiyonel olan, daha biylk apikal ¢aplara
sahip #30/.06, #35/.06 ve #40/.06 e@elerin ¢alismaya
dahil edilmemis olmasi bir diger sinirlilik olarak gérle-
bilir. Ayrica, secilen egeler klinik kullanimda SC1, SC2,
SU sirasi ile kullaniimaktadir. Bu ¢alismada, DY testi
surecinde her birisi icin standart bloklar kullaniimigtir.
Klinik kullanimda, SU ege aslinda diger iki egeden
sonra kullanilacagi icin daha genis bir kanalda kulla-
nilacaktl. Bu agidan SU ege grubunda DY direnci fazla
tespit edilmis olabilir. Bu da sinirlamalardan birisi olarak
kabul edilebilir.

SoNu¢

Bu calismanin sinirlamalari dahilinde, 2 kez klinik
kullanim sonrasinda Revo-S SU kanal egelerinin DY
dayaniminda 6nemli bir azalma olurken, SC1 ve SC2
kanal egelerinin DY direnglerinde énemli bir azalma ol-
mamaktadir. Bu nedenle, tekrarlayan klinik kullanimlar
sonrasinda 6zellikle Revo-S SU egelerde meydana ge-
lebilecek kirlmalara karsi dikkatli olunmahdir.
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Comparison of cyclic fatigue resistance of
used and new Revo-S nickel-titanium files

ABSTRACT

OBJecTIVE: The aim of this study was to compare the cyclic
fatigue resistance of the new and used Revo-S nickel-tita-
nium rotary file system using simulated canals.

MATERIALS AND METHOD: A total of 72 new and twice clini-
cally used Revo-S SC1 (25/.06), Revo-S SC2 (25/.04), and
Revo-S SU (25/.06) files, 12 from each group, were includ-
ed in the study. For the cyclic fatigue resistance tests, a
stainless-steel block with an inner diameter of 1.5 mm, a
curved simulated canal with a 60° angle of curvature, and
a radius of curvature of 5 mm was used. The test sys-
tem was filled with distilled water and the temperature
was kept constant at 35 = 1 °C. The files were rotated in
the simulated canal until fracture occurred. The time until
fracture occurred for each file was recorded with a stop-
watch and the number of cycles of the files to the fracture
was calculated. Data were evaluated using 1-way analysis
of variance and post-hoc Tukey test.

ResuLts: The mean number of cycles of the files to the
fracture was found to be the highest in the new SC2 group
(912.3 = 76.8), and the lowest in the used SU group (204.2
+ 59.6). While there was no statistically significant differ-
ence in cyclic fatigue resistance between new and used
files for SC1 and SC2 files (p>0.05), a significant differ-
ence was found for SU (p<0.05).

ConcLusion: Within the limitations of this study; it was
found that there was a decrease in cyclic fatigue resis-
tance of all files after clinical use, but this decrease was
significant only in the SU file group.

Keyworbs: Cyclic fatigue resistance; nickel titanium; end-
odontics
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ABSTRACT

OBJECTIVE: This study aimed to investigate the impact of
asthma on oro-facial muscle dysfunction (OFD) and oral
health-related quality of life (OHRQoL) in children.

MATERIALS AND METHOD: A total of 158 children, 79 diag-
nosed with asthma and 79 healthy, were included in the
study. Children diagnosed with asthma were divided into
controlled and uncontrolled asthma groups. The OFD and
OHRQoL of all participants were evaluated with Nordic
Orofacial Test and Screening (NOT-S) and Child Percep-
tion Questionnaire (CPQ,, ). The differences and corre-
lations between the groups were statistically evaluated
(Mann-Whitney and Spearman and Chi-Square test).

ResuLts: NOT-S interview, examination, and total scores
were statistically higher in the asthma group compared to
healthy children and between uncontrolled and controlled
asthma groups (p<0.001). Higher scores were obtained in
all areas of CPQ,,, in the asthma group (p<0.001). NOT-
S and CPQ,; scores elevated compatibly in the groups
diagnosed with asthma.

ConcLusion: OFD in asthmatic children predicts worse
OHRQoL.

Kevyworbps: Asthma; child; orofacial dysfunction; quality
of life
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INTRODUCTION

Asthma is a heterogeneous disease usually character-
ized by chronic airway inflammation, affecting 1-18%
population in different countries." According to the
results of regional prevalence studies in Turkey, the
prevalence of asthma shows a distribution between
2-16% in children and has been increasing in recent
years.?5 As a consequence of inflammatory response
and increased airway resistance in the respiratory sys-
tem, the subjects suffering from asthma, experience
difficulty in breathing. To overcome this difficulty, their
mode of breathing changes from nasal to oral breath-
ing.® This change in function can trigger modulations
in the craniofacial growth patterns.”® There are stud-
ies evaluating the speech, muscle function, and facial
asymmetry of children with asthma.®'°

NOT-S (Nordic Oro-facial Test and Screening) is a
comprehensive screening instrument for the evaluation
of oro-facial dysfunctions (OFD)."" It has been used for
the investigation of OFD in patients with ectodermal
dysplasia, adenotonsillar hypertrophy,'® Parkinson’s
disease,' Prader—Willi syndrome,’® oro-mandibular
dystonia,'® Treacher Collins syndrome,' amyotrophic
lateral sclerosis'®, and cerebral palsy.'® The form can
be downloaded from www.mun-h-center.se in English
and several other languages. %

The study of Leme et al?' pointed out that, in
healthy children, the presence of OFD was associated
with worse OHRQoL and subsequently undermined the
requirements for social interactions, including speech,
emotional communication, facial expression, and ap-
pearance. OHRQoL measures provide important infor-
mation when assessing the need for treatment of in-
dividuals and communities, making clinical decisions,
and evaluating an intervention, service, and treatment
programs. Child Perception Questionnaire (CPQ) is an
evaluation method that shows the effect of oral health
on physical and psychosocial functionality.??23

Considering the high prevalence of malocclusions
among children with asthma and its relation with possi-
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ble future disorders, it could be valuable to evaluate the
OFD of these patients as well as their correlations with
oral health-related quality of life (OHRQoL). Thus, the
present study aimed to evaluate the impact of asthma
on OFD and OHRQoL in children.

MATERIALS AND METHOD

Ethical approval was obtained from the Ethics Commit-
tee of the Gazi University (protocol no 06.11.2018/09).
Participants and their parents were informed about the
examination procedures and assured of the confidenti-
ality of the collected information. Only those who signed
the informed consent form were included in the study.
The presence of orofacial dysfunction was evaluated
using the Turkish version of NOT-S.22 OHRQoL was
evaluated using the Turkish version of the Child Per-

ception Questionnaire (CPQ,,,).**

According to the power analysis, 79 asthmatics (45
boys and 34 girls) and 79 healthy children (45 boys and
34 girls) consisting of both genders in the age range of
8-10, who referred to Gazi University Faculty of Den-
tistry Department of Pediatric Dentistry Clinic were in-
cluded to the study. Patients who were diagnosed with
asthma according to international guidelines and fol-
lowed up for at least one year regularly were included
in the study group. The asthma patients were divided
into controlled and uncontrolled sub-groups accord-
ing to the Global Initiative for Asthma (GINA) lit." If the
patient had none of the symptoms of daytime asthma
symptoms more than twice /week, any night waking
due to asthma, any activity limitation due to asthma,
short-acting beta2—antagonist (SABA) reliever more
than twice a week, and any activity limitation due to
asthma in the past 4 weeks, they were included in the
controlled group. Children who had 3-4 symptoms were
taken in the uncontrolled group.

The healthy children group was randomly selected
from the patients who were referred to the dental clinic
for dental treatment and who accepted to participate
in the study. Patients with cleft lip, syndromes, chronic
systemic diseases other than asthma, and children who
refused to participate in the study and had difficulty in
reading or speaking Turkish were excluded from the
study.

NOT-S protocol consists of a structured interview
and a clinical examination, including six domains in
each part. Each domain consists of questions or tasks,
which are termed items. Each item serves to discrimi-
nate between normal function and dysfunction. The do-
mains and items are scored last. The NOT-S interview
was held by asking the questions printed on the screen-
ing form.

The subjects were requested to carry out tasks for
each item in conjunction with the illustrated manual to
assess OFD in the clinical examination. The examina-
tion contains six domains and each domain comprises
one to five items. Each item has criteria for the respec-
tive function. An answer of YES or a task that met the
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criteria for impaired function resulted in a score of 1, in-
dicating a dysfunction in the scored domain. An answer
of NO or a task that did not meet the criteria resulted in
a score of 0 (zero). The total score was the sum of the
score for each domain, ranging from 0 to 12. Higher
score means worse OFD. In this study, the question
about snoring in the breathing domain was removed as
suggested in the original text.

The impact of oral conditions on OHRQoL of the
asthmatic and healthy children was evaluated using
the CPQ,,,. It is a self-completed questionnaire with
25 items grouped into four domains: oral symptoms,
functional limitations, emotional well-being, and so-
cial well-being. A Likert-type scale was used with the
response options of “Never’ = 0, “Once or twice” = 1,
“Sometimes” = 2, “Often” = 3, and “Every day” = 4. The
minimum and maximum scores are 0 and 100, respec-
tively. A high score indicates more negative impacts on
the OHRQoL. Overall or global assessments of par-
ticipants’ Oral Health (OH) and which oral or oro-facial
condition affected their Overall Well-Being (OWB) were
asked. OH and OWB questions are worded as follows:
“When you think about your teeth or mouth, would you
say that they are...” and “How much do your teeth or
mouth bother you in your everyday life?” These global
ratings had a 4-point response scale ranging from “Very
good” = 0 to “Poor” = 3 for OH, and from “Not at all’ =0
to “A lot” = 3 for OWB, respectively.

Statistical analysis

Data were analyzed using IBM SPSS Statistics 17.0
(IBM Corporation, Armonk, NY, USA). The descriptive
statistics were expressed as mean =+ standard devia-
tion, categorical variables as the number of cases, and
(%). The Mann—Whitney U test was used to examine
whether the NOT-S screening test between the control
and asthma groups was statistically significant in terms
of subscale and total scores.

Categorical variables were examined using Con-
tinuity Correction Chi-Square or Fisher's exact result
probability test when the expected frequency was be-
tween 5-25, and otherwise, “Pearson Examination” was
done by chi-square test of flour. Spearman’s rank cor-
relation test was used to examine whether there was a
statistically significant correlation between the NOT-S
subscale and total scale score and the CPQ8-10 sub-
scale and total scale score among the groups. The level
of significance was set at p<0.05.

RESULTS

A total of 158 children, whose mean age was 9.06+0.76
years in the healthy group and 9.08+0.76 in the asthma
group, were included in the study. There was no signifi-
cant difference between healthy children and asthma
groups in terms of sex and age parameters according
to Mann Whitney U test (p>0.05). In the asthma group,
16.5 % of the participants were diagnosed with un-
controlled asthma and 83.5 % of them had controlled
asthma.
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Table 1. NOT-S total, interview, and examination scores according to groups

Impact of asthma on oral health

Healthy children Asthmatic p value§ Uncontrolled Controlled p value§
(n=79) children (n=79) asthma (n=13) asthma (n=66)

Total 0.47+0.62 1.91+£1.63 <0.001 4.8+1.2 1.4+1.0 <0.001
0(0-2) 1(0-7) 5(3-7) 1(0-4)

Interview 0.47+0.62 1.44+1.12 <0.001 3.320.8 1.1+0.7 <0.001
0 (0-2) 1 (0-5) 3 (2-5) 1 (0-3)

Examination 0.00+0.00 0.47+0.69 <0.001 1.5+0.5 0.3+0.5 <0.001
0 (0-0) 0 (0-2) 1(1-2) 0 (0-2)

§Mann-Whitney test

Table 2. Distribution of NOT-S domain and answered items according to groups

Healthy Asthmatic Uncontrolled Controlled p
children; children;  value§ asthma; n=13 asthma; value§
n=79 n=79 n=66
INTERVIEW
(I) Sensory function 7 (8.9%) 24(30.4%) <0.001
A. Does brushing your teeth elicit a gag reflex? 7 (8.9%) 15(19.0%) 0.108 4 (30.8%) 11 (16.7%) 0.256
B. Do you put so much food in your mouth that it becomes
difficult to chew? 0 (0.0%) 9 (11.4%) 0.003 5(38.5%) 4 (6.1%) 0.005
(Il) Breathing OMITTED
(Ill) Habits 20 (25.3%) 283(29.1%) 0.721
A. Do you bite you nails, or suck your fingers, or other objects 19 (24.1%) 22 (27.8%) 0.717 2 (15.4%) 20 (30.3%) 0.334
every day?
(IV) Chewing and swallowing 9 (11.4%) 38 (48.1%) <0.001
B. Do you find it difficult to eat foods with certain consistencies? 6 (7.6%)2 21 (26.6%) 0.003 10 (76.9%) 11 (16.7%) <0.001
C. Does it take you 30 min or more to eat a main meal? (2.5%) 15(19.0%) 0.002 7 (53.8%) 8(12.1%) 0.002
D. Do you swallow large bites without chewing? 1(1.3%) 7 (8.9%) 0.063 2 (15.4%) 5 (7.6%) 0.324
E. Do you often cough during meals? 0 (0.0%) 14 (17.7%) <0.001 6 (46.2%) 8(12.1%)  0.009
(V) Drooling 0 (0.0%) 0 (0.0%) -
(V1) Dryness of the mouth 1(1.3%) 11 (13.9%) 0.007
A. Do you have to drink to be able to eat a cracker? 1(1.3%) 11 (18.9%) 0.007 8 (61.5%) 3 (4.5%) <0.001
EXAMINATION
(1) Face at rest 0 (0.0%) 14 (17.7%) <0.001
B. Deviant lip position 0 (0.0%) 14 (17.7%) <0.001 7 (53.8%) 7(10.6%) <0.001
(2) Nose breathing 0 (0.0%) 7 (8.9%) 0.014
A. Close your mouth and take 5 deep breaths through your nose 0 (0.0%) 7 (8.9%) 0.014 3(23.1%) 4(6.1%) 0.083
(3) Facial expression 0 (0.0%) 0 (0.0%) - 0 (0.0%) 0 (0.0%) -
(4) Masticatory muscles and jaw function 0 (0.0%) 0 (0.0%) - 0 (0.0%) 0 (0.0%) -
(5) Oral motor function 0 (0.0%) 0 (0.0%) - 0 (0.0%) 0 (0.0%) -
(6) Speech 0 (%0.0) 16 (20.3%) <0.001
B. Count out loud to ten 0 (%0.0) 16 (20.3%) <0.001 9 (69.2%) 7 (10.6) <0.001
§Chi-square test, Fisher's exact result probability test
Table 3. CPQ, , total and subscale scores in all groups (mean+SD)
Healthy children  Asthmatic children p value§ Uncontrolled Controlled asthma p value§
(n=79) n=79) asthma (n=13) (n=66)
Oral symptoms (0-20) 6.6+3.8 10.8+3.8 <0.001 14.9+2.7 10.0+3.4 <0.001
6 (0-15) 11 (2-19) 15 (11-19) 10 (2-18)
Functional limitations 3.4+3.7 7.1+4.5 <0.001 13.0+2.8 5.9+3.8 <0.001
(0-20) 2 (0-13) 6 (0-18) 13 (9-18) 6 (0-14)
Emotional well-being 3.7+3.8 6.415.3 <0.001 13.3+4.2 5.1+4.4 <0.001
(0-20) 3 (0-16) 6 (0-20) 12 (6-20) 4,5 (0-20)
Social well-being (0-40) 4.1+5.1 8.7+7.7 <0.001 20.2+6.6 6.4+5.6 <0.001
2 (0-24) 7 (0-32) 20 (7-32) 5 (0-19)
Total scale (0-100) 17.8+13.3 33.0£18.2 <0.001 61.4£12.7 27.4+13.2 <0.001
15 (0-61) 29 (2-84) 57 (38-84) 25.5 (2-59)

§Mann Whitney U test
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NOT-S interview

Total, interview, and examination scores of NOT-S in
the asthma group were found statistically higher than
the healthy group (p< 0.001). Also, there was a dif-
ference between uncontrolled and controlled asthma
groups (p<0.001; Table 1). The distribution of NOT-S
domains and answered items are given in Table 2.

In the asthma group, the highest OFD prevalence
was found in the domain “Sensory function” as well as”
“Chewing and swallowing” showing a statistical differ-
ence from the healthy group in the NOT-S interview
(p<0.001). In the “Sensory function” domain, the item
“Do you put so much food in your mouth that it becomes
difficult to chew?” showed a statistical difference in the
uncontrolled group than the controlled asthma group
(p<0.005). Although there was no significant differ-
ence between asthma and healthy children groups in
the item “Does brushing your teeth elicit a gag reflex?”,
there was a vomiting reflex in 19% of the asthmatic
group while brushing their teeth.

When the items of NOT-S interview were exam-
ined, the item “Do you often cough during meals?” of
“Chewing and swallowing” domain was found to be
statistically different in the asthma group (<0.001). The
items “Do you find it difficult to eat foods with certain
consistencies?” (p<0.001) and “Does it take 30 minutes
or more to eat a main meal?” (p<0.005) in this domain
were also found to be statistically different in the uncon-
trolled asthma group. The item “Do you have to drink
to be able to eat a cracker?” in “Dryness of the mouth”
domain was also important for the uncontrolled asthma
group (p<0.001). There was no statistical difference for
“Habits” (p>0.05) and no dysfunction was reported in
the “Drooling” domain.

NOT-S examination

In the examination part, the asthma group displayed dif-
ferences in “Face at rest” (p<0.001), “Nose breathing”
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(p<0.05), and “Speech” (p<0.001) domains compared
to the healthy children group (Table 2). The Asthma
group had high scores in the domain “Speech”, “Count
to ten out loud” item. Nose speech was detected in
69.2% of the children in uncontrolled and 10.6% of con-
trolled asthma groups. All the asthmatic children who
showed dysfunction in the “Face at rest” domain had
high scores in the “Deviant lip position” item (p<0.001).
The uncontrolled asthma group showed higher dys-
function scores than the controlled asthma group at
“Count to ten out loud” and “Deviant lip position” items
with a statistical difference (p<0.001). There were no
dysfunctions in the 3rd, 4th, and 5th domains in asth-
matic and healthy children groups.

OHRQoL evaluation with CPQ

Oral symptoms, functional limitations, emotional well-
being and social well-being subscale, and CPQ,,, to-
tal scale scores were also statistically important in the
asthma group (p<0.001). The highest score was in oral
symptoms and the lowest was in the emotional well-be-
ing in this group. In the healthy control group, the high-
est score was in oral symptoms and the lowest score
was in functional limitations. In the uncontrolled asthma
group, oral symptoms, functional limitations, emotional
well-being and social well-being subscale, and CPQ,,,
total scale scores were statistically higher than in the
controlled asthma group (p<0.001). The highest score
was in the social well-being item in the uncontrolled
asthma group whereas oral symptoms had the highest
score in the controlled asthma group (Table 3).

8-10

According to “Pearson Examination” by chi-square
test, the frequency distribution of the children in terms
of oral health and overall well-being showed that chil-
dren with asthma who answered the oral health ques-
tions as poor were high and the result was statistically
important (p<0.001). In the healthy children group, par-
ticipants stated their oral health as 48.1% normal and
22.8% good. Also, the OWB question “How much do

Table 4. Spearman’s rank correlation test between overall and subscale scores for healthy and asthmatic children determined

by NOT-S and CPQ8-10

Healthy children

Asthmatic children

Interview Examination Total Interview Examination Total
Oral symptoms
Coefficient of correlation 0.295 - 0.295 0.671 0.511 0.677
p value 0.008 - 0.008 <0.001 <0.001 <0.001
Functional limitations
Coefficient of correlation 0.362 - 0,362 0.697 0,602 0.735
p value <0.001 - <0.001 <0.001 <0.001 <0.001
Emotional well-being
Coefficient of correlation 0.201 - 0.201 0.668 0.682 0.749
p value 0.076 - 0.076 <0.001 <0.001 <0,001
Social well-being
Coefficient of correlation 0.315 - 0.315 0.674 0.591 0,699
p value 0.005 - 0.005 <0.001 <0.001 <0.001
CPQ, , total
Coefficient of correlation 0.321 - 0.321 0.816 0.680 0.851
p value 0.004 - 0.004 <0.001 <0.001 <0.001
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your teeth or mouth bother you in your everyday life?”
answered “not at all” 6.4% in the asthma group and
39.2% in the healthy children group (p<0.001). The an-
swer to the question “When you think about your teeth
or mouth, would you say that they are....” was normal
(43.6%) in the asthma group and the result was impor-
tant compared to healthy children(p<0.001). There was
a correlation between the increase of NOT-S interview,
examination, and total scores and the CPQ, ., subscale
and total scale scores (p<0.001; Table 4).

8-10

DiscussioN

Early diagnosis and assessing symptom control are
very important in asthmatic children.” Studies evaluat-
ing the speech, muscle function, and facial asymme-
try of children with asthma showed the extent of dys-
functions that may affect the illness negatively during
growth and development time course.®°

The sex and age range of this study was parallel
with the epidemiological studies on asthmatic children
in Turkey 52 The reason for the inclusion of children
aged 8-10 in this study is that the children can answer
the evaluation scales on their own without help from
their parents.

In the international asthma diagnosis and treatment
guidelines “Global Strategy for Asthma Management
and Prevention (GINA)”, asthma is categorized by tak-
ing into account the severity of asthma, clinical char-
acteristics, respiratory functions, and the treatment the
patient is receiving.! In this study, the participants were
evaluated in controlled and uncontrolled asthma groups
by the GINA assessment.” In this study, 83.5% of the
asthma patients were in the controlled group.

In the “Sensory function” area of the NOT-S inter-
view, 30.4% of the asthmatic group had a statistically
significant dysfunction (p< 0,001). This result also sup-
ported the findings of Amato et al.?® In this domain,
there was a vomiting reflex in 19% of the asthmatic
group while brushing their teeth. Although there was no
significant difference between asthma and healthy chil-
dren groups in this item, some researchers predict that
progressed sensitivity and vomiting reflex in the mouth
could be developed with the use of inhaled drugs.??”
The highest OFD prevalence (48.1%) was found in the
asthma group in the domain “Chewing and swallowing”
compared to healthy children (p<0.001). Most of the
children were found to have difficulty in eating foods with
certain consistencies and they reported that they often
cough during meals as well as having long mealtimes of
more than 30 minutes in the asthma group (p<0.001).
Difficulties in eating foods with certain consistencies
and longer mealtimes affected the uncontrolled asthma
group more than the controlled ones. This result sup-
ported the opinion of da Cunha et al.?® They stated that
the respiratory distress experienced due to the inability
to achieve the necessary balance for breathing during
feeding may be related to the decrease in chewing time
of asthmatic patients. Decreased sensitivity in the oral
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cavity of asthmatic children was compatible with the re-
sults of the above studies.?®? “Do you have to drink to
be able to eat a cracker” item of the “Dry mouth” domain
was observed to have a statistical significance in the
uncontrolled asthma group (p<0.001). Studies were re-
porting that these findings may be the result of the use
of inhalers in the treatment of asthma and that asthma
patients have difficulty in chewing functions due to dry
mouth and loss of taste.?%3° On the other hand, it should
not be ignored that mouth breathing is also one of the
causes of dry mouth.

In the domain “Face at rest”, “Deviant lip position”
item of the NOT-S clinical examination, this dysfunc-
tion was statistically significant (p<0.001) in the asth-
ma group as well as in the uncontrolled asthma group
(p<0.001). This finding was consistent with the studies
of Faria et al."® and Goldberg® who stated that high oro-
facial differences and malocclusion incidence in asth-
matic children may be related to inadequate lip closure.

Researchers also stated that mouth-breathing and
inadequate lip closure may result in a narrower upper
jaw inter-molar distance and a higher palate depth in
asthmatic children.®-% The frequency of mouth breath-
ing was found to be higher in asthma patients compared
to the healthy group in many studies.'%% Dysfunction
in the “Nose breathing” domain of this study also sup-
ported the results of the above studies.

Strom and Silverberg® found that childhood with
asthma, hay fever, and food allergy were associated
with an increased risk of speech disorder. In this study,
all the asthmatic children who had dysfunction in the
“Count to ten out loud” item of the “Speech” domain,
were found to talk through the nose. This finding was
compatible with the results of Castro et al.”, Strom and
Silverberg,® Campanha et al¥, and Carvalho-Olivera
et al.®®

In the NOT-S screening test, it was observed that
both interview and clinical examination scores were
higher in the asthma group compared to the healthy
control group. This proves that the clinical findings of
oro-facial dysfunctions can be monitored, and they
have an effect on the quality of life. Studies using Child
Perception Questionnaire (CPQ,_, ) in healthy children
showed that the presence of oro-facial dysfunction neg-
atively affects OHRQoL?"* Jokovic et al.?? reported that
healthy children with oro-facial problems got the high-

est score in all parts of the scale of CPQ, ,,.

In the present study, significantly higher scores
were recorded in the areas of oral symptoms, functional
limitations, emotional well-being, and social well-being
in the asthma group compared to the healthy control
group. While the highest average score in both groups
was observed in the field of oral symptoms, the lowest
score was recorded in the field of emotional well-being
in the asthma group and the functional limitations in
the healthy control group. The questions in the social
well-being area of the CPQ, ., scale were related to

8-10
the communication with other people and the activities
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in which the children participate with their peers. The
highest score in the uncontrolled asthma group was in
the social well-being section can be explained by the
avoidance of sports activities and crowded environ-
ments of this group of children. On the other hand, the
frequency distribution of the participants in terms of oral
health and overall well-being showed that the asthma
group thought that they had poor oral health and they
were uncomfortable about it.

Rank correlations between overall and subscale
scores of NOT-S and CPQ,,, for healthy control and
asthma groups also showed that when clinical ex-
amination and total scores of the asthmatic group in-
creased in the NOT-S interview, there was a statisti-
cally significant increase in the CPQ,_,, subscale and
total scores, indicating that OFD in asthma negatively
affects the OHRQoL in children.

The strength of this study is the standardized and
proven valid and reliable screening scales applied by
a single researcher. On the other hand, the fact that
children with asthma who were referred to our clinic for
dental treatment may not represent the general asth-
matic population and the adenoid and tonsil size of the
participants were not evaluated by the otolaryngologist
are the factors limiting the study.

CONCLUSION

OFD was statistically higher in the asthma group and
this result was correlated with high scores in the areas
of oral symptoms, functional limitations, emotional well-
being, and social well-being of OHRQoL, pointing out
the impact of asthma on OFD and OHRQoL.
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Astimli cocuklarda orofasiyal disfonksiyonlarin
ve agiz saghgina bagl yasam Kalitesinin
degerlendirilmesi

Ozer

AwmAc: Bu calismada, astimin cocuklarda agiz-yiiz kas dis-
fonksiyonu (OFD) ve agiz saghg ile iligkili yagsam kalitesi
(OHRQol) Gizerindeki etkisinin arastirilmasi amaclandi.

GEREC VE YONTEM: Calismaya 79’u astim tanisi almis, 79'u
saglkli olmak lizere toplam 158 ¢cocuk dahil edildi. Astim
tanisi konan ¢ocuklar kontrollii ve kontrolsiiz astim grup-
larina ayrildi. Tim katilimcilarin OFD ve OHRQoL leri Nor-
dik Orofasiyal Tarama Testi (NOT-S) ve Cocuk Algi Anketi
(CPQ,,,) ile degerlendirildi. Gruplar arasindaki farklar ve
korelasyonlar istatistiksel olarak degerlendirildi (Mann-W-
hitney ve Spearman ve Ki-Kare testi)

BuLGuLAR: NOT-S goriisme, muayene ve toplam puanlar
astim grubunda saglikl cocuklara gore ve kontrolsiiz ve
kontrollii astim gruplari arasinda istatistiksel olarak daha
yiksek bulundu (p<0.001). Astim grubunda CPQ,, ’un
tiim alanlarinda daha yuksek puanlar elde edildi (p<0.001).
NOT-S ve CPQ,, skorlari astim tanisi alan gruplarda
uyumlu olarak yukseldi.

Sonug: Astimh ¢ocuklarda OFD’nin OHRQoL’yi olumsuz
yonde etkiledigi goriildii.

ANAHTAR KELIMELER: Astim; cocuk; orofasiyal disfonksiyon;
yasam kalitesi
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