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AIMS AND SCOPE

Meandros Medical and Dental Journal is the official, scientific, open access publication organ of the Adnan Menderes University,
Faculty of Medicine and Faculty of Dentistry that is published in accordance with independent, nonbiased, double blind peer
review principles.

The publication language of the journal is English must be in accordance with the international publication standards. The journal
is published four times in a year. The aim of the Meandros Medical and Dental Journal is to publish original, high quality clinical
and experimental researches conducted in all fields of medicine, dentistry, case reports, review articles on current topics, and
letters to the editors.The target audience of the journal includes specialists in general surgery, students and all specialists and
medical professionals who are interested in surgery.

The editorial policies and publication process are implemented in accordance with rules set by the International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), European
Association of Science Editors (EASE), Committee on Publication Ethics (COPE), and the Heart Group. Information on the
publication process and manuscript preparation guidelines are available online at http://meandrosmedicaljournal.org/

Meandros Medical and Dental Journal is indexed in TUBITAK/ULAKBIM Turkish Medical Database, Emerging Sources
Citation Index (ESCI), Index Copernicus, EMBASE, CINAHL Complete Database, Gale, British Library, ProQuest, J-Gate,
Turkiye Citation Index, EBSCO, Hinari, GOALI, ARDI, OARE, AGORA, IdealOnline and Turk Medline.

Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely available to the public
supports a greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/.

http://www.budapestopenaccessinitiative.org/ By “open access” to [peer-reviewed research literature], we mean its free
availability on the public internet, permitting any users to read, download, copy, distribute, print, search, or link to the full texts
of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful purpose, without
financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on
reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity
of their work and the right to be properly acknowledged and cited.

All published content is available online free of charge at http://meandrosmedicaljournal.org/

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the
opinions of the editors, the editorial board and/or the publisher; the editors, the editorial board and the publisher disclaim any
responsibility or liability for such materials. The authors transfer all copyrights of their manuscripts within the scope of local and
international laws to the journal as of submission. Other than providing reference to scientific material, permission should be
obtained from the following addresses for electronic submission, printing, distribution, any kind of reproduction and reutilization
of the materials in electronic format or as printed media:

Editors in Chief

Prof. MD. Mehtap Kili¢c Eren

Aydin Adnan Menderes University Assoc. Prof. V Ozgen OZTURK

Faculty of Medicine Aydin Adnan Menderes University
Department of Medical Biology, Aydin, Turkey Faculty of Dentistry

E-mail: mkilic@adu.edu.tr Department of Periodontology, Aydin, Turkey

. E-mail: ozgen.ozturk@adu.edu.tr
Web page: www.meandrosmedicaljournal.org

OPEN ACCESS
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INSTRUCTION FOR AUTHORS

The Meandros Medical and Dental Journal (Formerly Adnan Menderes
Universitesi Dergisi), is the official, scientific, open access publication organ of the
Adnan Menderes University Faculty of Medicine and Dentistry that is published
four times in a year in accordance with independent, unbiased, double blind
peer review principles. The aim of the Meandros Medical and Dental Journal
publishes high quality clinical and experimental research, case presentations,
reviews and letters to the editor conducted in all fields of medicine and dentistry.

Originality, high scientific quality and citation potential are the most important
criteria for a manuscript to be accepted for publication.

The aim of the Meandros Medical and Dental Journal is to publish original, high
quality clinical and experimental researches conducted in all fields of medicine,
case reports, review articles on current topics, and letters to the editors.The
target audience of the journal includes specialists in general surgery, dentistry,
students and all specialist, medical and dental professionals who are interested
in surgery.

Instructions for Authors

The Meandros Medical and Dental Journal is a publication that publishes
manuscripts prepared in English. IMPORTANTLY publications are being accepted
ONLY in English since December 2015. Therefore, accepted manuscripts before
December 2015 may be in English and Turkish. This is an important issue that the
authors SHOULD consider. Submission of a Turkish title, abstract and keywords
is not compulsory for international submissions. If accepted, translation services
will be provided by the journal for international submissions.

Meandros Medical and Dental Journal does not charge any article submission
or processing charges.

Manuscripts can only be submitted through the journal's online
manuscript submission and evaluation system, available at www.http://
meandrosmedicaljournal.org/. Manuscripts submitted via any other medium
will not be evaluated.

The ORCID (Open Researcher and Contributor ID) number of the correspondence
author should be provided while sending the manuscript. A free registration can
be done at http://orcid.org

Manuscripts submitted for evaluation should not be previously presented or
published in an electronic or printed medium. Editorial board should be informed
of manuscripts that have been submitted to another journal for evaluation and
rejected for publication. Manuscripts that have been presented in a meeting
should be submitted with detailed information on the organization including the
name, date and location of the organization.

Statements or opinions expressed in the manuscripts published in the journal
reflect the views of the author(s) and not the opinions of the editors, the
editorial board and/or the publisher; the editors, the editorial board and the
publisher disclaim any responsibility or liability for such materials.

The authors transfer all copyrights of their manuscripts within the scope of
local and international laws to the journal as of submission. For this purpose,
a copyright transfer form should be signed by all contributing authors and a
scanned version of the form should be submitted with the manuscript. The
wet signed version of the form should be posted to the Editorial Office. The
financial and legal responsibilities of a manuscript, including the text, tables,
images and any other content that may be subject to international or local
copyrights belong to the authors.

Authorship contribution form should be filled in the corresponding author and a
signed and scanned version should be submitted during manuscript submission
process in order to act appropriately to authorship rights and prevent ghost or
honorary authorship.

Any financial grants or other support received for the study from individuals or
institutions should be disclosed to the Editorial Board and to disclose potential
conflicts of interest ICMJE Potential Conflict of Interest Disclosure From should
be filled in and submitted.

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing and Publication of
Scholarly Work in Medical Journals (updated in August 2013 - http://www.
icmje.org/icmje-recommendations.pdf). Authors are required to prepare
manuscripts in accordance with CONSORT guidelines for randomized research
studies, STROBE guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA guidelines for systematic
reviews and meta-analysis, ARRIVE guidelines for experimental animal studies
and TREND guidelines for non-randomized public behaviour.

An approval of research protocols by Ethics Committee in accordance with
international agreements (Helsinki Declaration of 197, revised 2008, “Guide for the
care and use of laboratory animals - www.nap.edu/ catalog/5140.html/) is required
for experimental, clinical and drug studies and some case reports. If required ethics
committee reports or an equivalent official document may be requested from the
authors. In manuscripts reporting the results of an experimental study, it should
be stated within the main text that the patients were informed in detail about
the treatment technique and that the patient’s consent was obtained. For studies
carried out on animals, the measures taken to prevent pain and suffering of the
animals should be stated clearly. Information on patient consent, name of the ethics
committee and the ethics committee approval number should also be stated in the
Materials and Methods section of the manuscript.

All' manuscripts submitted to the The Meandros Medical and Dental Journal are
screened for plagiarism using the Crossref Similarity Check powered by iThenticate
software. Results indicating plagiarism may result in manuscripts being returned
or rejected.

Pre-evaluation checks of each submission are carried out by the Editorial Board.
Manuscripts are scanned for plagiarism and duplication at this stage. If an ethical
problem detected regarding plagiarism and duplication the Editorial Board will act
in accordance with the Committee on Publication Ethics (COPE). Manuscript that
pass this stage are assigned to at least two double blind peer-reviewers. Reviewers
are selected among independent experts who has published publications in the
international literature on the submission subject and received considerable
amount of citations. Research articles, systematic reviews and meta-analysis
manuscripts are also reviewed by a biostatistician. By submitting a manuscript
to the journal authors accept that editor may implement changes on their
manuscripts as long as the main idea of the manuscript is not interfered with.

Once a manuscript is accepted for publication, the author list of the manuscript
can't be altered with.

Manuscripts should be prepared using Microsoft Word software and should be
structured in accordance with the rules below depending on their type.

Research Article

The abstract should be submitted in both English and Turkish; should be
structured with Objective, Materials and Methods, Results and Conclusion
subheadings and should not be longer that 300 words. Key words should be
concordant with National Library of Medicine (NLM) Medical Subject Headings
(MeSH) vocabulary terms and there should be at least 3 and the number should
be limited with 6. Key words should be listed below the abstract both in Turkish
and English. The main text should be structured with Introduction, Materials
and Methods, Results subheadings and should be limited to 5000 words.
Number of cited references should be limited with 50.

Statistical analysis should be performed in accordance with guidelines on
reporting statistics in medical journals (Altman DG, Gore SM, Gardner MJ,
Pocock SJ. Statistical guidelines for contributors to medical journals. Br Med
J 1983: 7; 1489-93). Software used for analysis should be described. For
parametric tests represent continuous variables as MeanzStandard Deviation,
while for nonparametric tests represent data as Median and range (Minimum-
Maximum) or Median and interquartile range (25th and 75th percentiles).
Whenever complex analyses are used support the relative risk, odds or hazard
ratios values by providing confidence intervals and p values.
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INSTRUCTION FOR AUTHORS

Review Article

Review articles are solicited by the Editorial Board from authors who are experts
in their field of study. The abstract should be submitted in both English and
Turkish; should be unstructured and should not be longer that 300 words. Key
words should be concordant with National Library of Medicine (NLM) Medical
Subject Headings (MeSH) vocabulary terms and there should be at least 3
and the number should be limited with 6. Key words should be listed below
the abstract both in Turkish and English. The main text should include a title,
abstract, key words, main topics and references and should belimited to 5000
words. Number of cited references should be limited with 150.

If a previously published image is used its original version (both printed and
online) should be cited properly and the permission obtained from the copyright
holder (publisher, journal or author) to reproduce the material should be
submitted to the journal.

Case Report

The journal allocates a limited space for case reports in each issue. Only case
reports that make an original contribution to the literature, have an educative
purpose, or offer a new method of treating rare clinical diseases which are
difficult to diagnose and treat are considered for publication. The abstract should
be unstructured and should not be longer than 150 words. Key words should be
concordant with National Library of Medicine (NLM) Medical Subject Headings
(MeSH) vocabulary terms and there should be at least 3 and the number should
be limited with 10. The main text should be structured with Introduction, Case
and Discussion subheadings. References and tables should be presented in the
main document and the images should be submitted through the submission
system in .TIFF or .JPEG formats. The main text should not be longer than 1500
words and the number of references cited should be limited to 20.

Letters to the Editor

These type of manuscripts discuss the importance, an overlooked detail or a
missing point of a previously published manuscript. In addition to these, letters
to the editor can be prepared on a subject within the scope of the journal that
may draw the readers’ attention, especially on educative cases. Readers can
also submit their opinions on published material in letter to the editor format.
An abstract, keywords, tables and figures are not required with this type of
manuscripts. The main text should not be longer than 500 words, and must be
limited to 3 authors and 5 references. Proper citation of the study that the letter
is about including the authors’ names, title, publication year, volume and page
numbers is required.

Title Page / Cover Letter

Title: The title should be concise and informative.

Running Title: A running title (not more than 40 characters including spaces
should be entired.

Author names and affiliations: Please clearly indicate the given name(s) and
family name(s) of each author. Present the authors’ affiliation addresses
below the names. Indicate all affiliations with a lower-case superscript number
immediately after the author’s name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name
and, if available, the e-mail address of each author.

Corresponding author. Clearly indicate who will handle correspondence at all
stages of refereeing and publication, also post-publication. Ensure that the
e-mail address is given and that contact details are kept up to date by the
corresponding author.

Tables / Graphs / lllustrations / Photograph

Tables and figures should be located at the end of the main document, images
should be submitted in.JPG and.TIFF formats.Tables must be prepared in a
Microsoft Office Word document using “Insert Table” command and be placed
at the end of the references section in the main document. Decimal points in

the text, tables and figures should be separated by comma in Turkish sections
and by dots in English sections. Particularly, tables should be explanatory for the
text and should not duplicate the data given in the text.

Each table and figure should have a self-explanatory title and be numbered
in order of their citation in the text. Arabic numbers should be prefered for
tables, graphs, figures and photographs. In the case of the use of a previously
published table, figure or illustration, written permission from the publisher
should be submitted with the manuscript. Information or illustrations must not
permit identification of patients, and written informed consent for publication
must be sought for any photograph.

In microscopic images, magnification and staining techniques must be specified
in addition to figure captions. All images should be in high resolution with
minimum 300 dpi. It would be more appropriate if the drawings are prepared by
the professionals. Gray color should be avoided. 3D graphs should be avoided.
References

References should be numbered in the order they are cited. Only published
data or manuscripts accepted for publication and recent data should be
included. Inaccessible data sources and those not indexed in any database
should be omitted. Titles of journals should be abbreviated in accordance with
Index Medicus-NLM Style (Patrias K. Citing medicine: the NLM style guide for
authors, editors, and publishers [Internet]. 2nd ed. Wendling DL, technical
editor. Bethesda (MD): National Library of Medicine (US); 2007 - [updated 2011
Sep 15; cited Year Month Day] (http://www.nIm.nih.gov/citingmedicine). All
authors should be listed if an article has six or less authors; if an article has more
than six authors, first six authors are listed and the rest is represented by “ve
ark.” in Turkish articles and by “et al.” in English articles. Reference format and
punctuation should be as in the following examples.

Standard Journal Article

Ozhan MO, Siizer MA, Comak i, Caparlar CO, Aydin GB, Eskin MB, et al. Do
the patients read the informed consent? Balkan Med J 2012; 29: 252-60.
Book Section

Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE, editors.
Cardiovascular Medicine. St Louis: Mosby, 1974: 273-85.

Books with Single Author

Cohn PE Silent myocardial ischemia and infarction. 3rd ed. New York: Marcel
Dekker; 1993.

Editor(s) as author

Norman 1), Redfern SJ, editors. Mental health care for elderly people. New York:
Churchill Livingstone; 1996.

Conference Proceedings

Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security
in medical informatics. In: Lun KC, Degoulet P Piemme TE, Rienhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics;
1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992.p.1561-
5.

Scientific or Technical Report

Smith P Golladay K. Payment for durable medical equipment billed during
skilled nursing facility stays. Final report. Dallas (TX) Dept. of Health and Human
Services (US). Office of Evaluation and Inspections: 1994 Oct. Report No:
HHSIGOE 169200860.

Thesis

Kaplan SI. Post-hospital home health care: the elderly access and utilization
(dissertation). St. Louis (MO): Washington Univ. 1995.

Manuscripts published in electronic format

Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis
(serial online) 1995 Jan-Mar (cited 1996 June 5): 1(1): (24 screens). Available
from: URL: http:/ www.cdc.gov/ncidod|EID/cid.htm.
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Comparative Analyses of the Computer Aided Presentation and Brochure Based Information on the Knowledge of
Mothers Regarding the Oral Health Status of Their 0-3 Years Old Children

Bilgisayar Destekli Sunum Seklindeki AJiz Saghgi Egitimi ve Y(z Ylze Brogs(ir Bazli Bilgilendirmenin 0-3 Yas Arasi Cocugu Bulunan
Annelerin Cocuklarinin AJiz ve Dis Saghgi Hakkinda Bilgi Dizeyine Etkisinin Degerlendirilmesi

Omer Faruk Gudiik, Tamer Tiziiner, Ozgll Baygin, Ayca Kurt, Fatih Korkmaz; Trabzon, Rize, Turkey

The Effect of Hypericum Perforatum on Alveolar Bone Healing After Tooth Extraction
Hypericum Perforatum’un Dis Cekimi Sonrasi Alveolar Kemik lyilesmesine Etkisi
Fatma Gulfesan Canakgl, Osman Etdz; Edirne, Kayseri, Turkey

Comparison of Cameriere and Demirjian Methods for Estimating Adulthood in Turkish Population
Cameriere ve Demirjian Metodlarinin Tirk Popllasyonunda Eriskin Dénemi Tespit Etmesindeki Tanisal Etkinliklerinin Karsilastiriimast
Belde Arsan, Merve Sakir, Cansu BuyUk, Erdogan Fisekcioglu, Gozde Kurt; jstanbul, Turkey

Effects of Mechanical, Chemical and Combination Methods on Halitosis: A Systematic Review and Meta-analysis
Mekanik, Kimyasal ve Kombine Yéntemlerin Adiz Kokusuna Etkileri: Sistematik Bir Inceleme ve Meta-analiz
Maryam Alsadat Hashemipour, Ehsan Iranmanesh; Kerman, iran

Evaluation of Saliva Melatonin Levels in Head-neck Radiotherapy Patients
Bas-boyun Radyoterapi Hastalarinda Tukdrik Melatonin Dizeylerinin Degerlendirilmesi
GOzde Agikgdz, Nilgtn Akgdl; Denizli, Turkey
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Abstract

Objective: The healthy habits that are created by parents during infancy play an
important role in preventing oral and dental health problems, which cause decreased
quality of life in children. In this study, the purpose was to evaluate the effectiveness
of two different educational methods by providing oral and dental health training
with computer-aided presentation (CAP) and Brochure-Based Information (BBI)
methods for mothers who have 0-3 age group of children.

Materials and Methods: A total of 90 mothers who had children between the ages
of 0-3 participated in this study. Before the training, the participants were asked
to fill in the questionnaire forms that contained information on their demographic
characteristics and oral hygiene practice knowledge, and the Pre-test (PreT)
questionnaire forms that consisted of 12 questions to measure the information
levels on oral and dental health of the participants. The participants were asked the
same questions again immediately after the training (PostT1), and 3 months later
(PostT2). Comparisons were made between the two types of training in terms of PreT,
Post, T1 and Post-T2 follow-up periods. Additionally, time-dependent changes were
calculated for each group. The chi-square, Mann-Whitney U, and McNemar test's
were used during the statistical analyses. The p<0.05 level was considered significant
in all analyses.

Results: In the PreT, no differences were found between the groups (p>0.05). The
CAP group participants were found to be more successful in Q3 and Q4 in the PostT2
(p<0.05). Moreover, BBI group participants were found to be more successful in the
PostT1 for Q12 (p<0.05) and for Q2, @5, Q11, and Q12 in the PostT2. In some questions,
the time dependent responses also significantly altered the CAP and BBI results.
Conclusion: It can be predicted that mothers have a lack of knowledge about the
topics of the first dentist visit, early childhood caries and the use of fluoride toothpaste
in children. The usage of the BBl method could have more successful outcomes in
increasing the knowledge and awareness status of mothers compared to the CAP.

0z

Amac: Cocuklarda yasam kalitesinin diismesine neden olan agiz ve dis saghgi
problemlerinin 6nlenmesinde ebeveynlerin bebeklik doneminde olusturduklar
saglikli aliskanliklarin énemli rolleri vardir. Bu arastirmada, 0-3 yas grubu cocugu
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olan annelere bilgisayar destekli sunum (BDS) ve brosiir bazl bilgilendirme (BBB) yontemleriyle agiz ve dis saghg egitimi verilerek iki
farkli egitim yonteminin etkinliginin karsilastirmali olarak degerlendirilmesi amaclandi.

Gereg ve Yontemler: Arastirmaya 0-3 yas arasi cocugu bulunan 90 anne katildi. Egitim dncesinde katilimcilardan icerisinde demografik
ozellikler ile oral hijyen uygulama bilgilerinin yer aldi§r anket formlari ve katihmcilarin agiz ve dis saghgi ile ilgili bilgi diizeylerini
6lcmeyi amaclayan 12 sorudan olusan 6n test (OT) anket formlarini doldurmalari istendi. Katihmcilara egitimden hemen sonra (ST1)
ve 3 ay sonra (ST2) ayni sorular tekrar soruldu. Her iki egitim tipi arasinda n test, son test 1 ve son test 2 takip dénemleri agisindan
gruplar arasinda karsilastirmalar yapildi. Ayrica her bir grupta zamana bagh degisimler hesaplandi. istatistiksel analizler sirasinda ki-
kare, Mann-Whitney U ve McNemar testleri kullanildi. Tlim analizlerde p<0,05 diizeyi anlamli olarak kabul edildi.

Bulgular: OT'de gruplar arasinda fark bulunmadi (p>0,05). BDS grubu katilimcilarinin ST2 anketindeki 3. ve 4. sorularda daha basarili
olduklari gorildii (p<0,05). Ayrica BBB grubu katilimeilarinin ise ST1'de 12. soruda (p<0,05) ve ST2'de 2, 5, 11 ve 12. sorularda daha
basarili olduklari goriildii.

Sonug: Annelerin ilk dis hekimi ziyareti, erken cocukluk ¢lrlkleri ve cocuklarda florlu dis macunu kullanimi konularinda bilgi
eksikligine sahip olduklari tahmin edilebilir. BDS'ye gore BBB yonteminin kullanilmasi, annelerin bilgi ve farkindahk durumlarini

artirmak icin daha basarili sonuglara sahip olabilir.

Introduction

Thedental cariesduringthe primaryteething period
is a preventable and reversible process. However,
if left untreated, pain, bacteremia risk, growth and
developmental disorders, speech disorders, lack of
self-confidence and damage to permanent teeth may
occur (1).

Researchers reported that the main reason of
the poor oral health of children might be inadequate
knowledge and attitudes about oral and dental health
of parents (especially mothers) and caregivers (2).
Programs that promote health in early childhood are
needed to be implemented to prevent the formation
of dental caries (3). It has been shown in previous
studies that there have been significant decreases
in the incidence of dental caries among children
groups who benefit from preventive programs (4-6).
Although it is known that mothers have important
roles in the care of her children, and that the main risk
factors for many diseases are related with the lifestyle
habits, it is considered that the trainings that will be
provided especially for parents or caregivers with
children between the ages of 0-3 may also reduce the
risk of future dental problems (7-10). For this reason,
parents and caregivers must have the right knowledge
and attitude about oral health from as early periods
as possible to give their children healthy oral habits.

When evaluated in terms of educational strategies,
it was reported in previous studies that computer or
web-assisted implementations (11), brochure-based
trainings, face-to-face training and motivational
interviews are necessary especially for pediatric
age groups to protect and sustain oral health (12).
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Researchers evaluate and analyze various training
techniques in a comparative manner (12-14). In
general, the trainings that are given and repeated
may increase oral health, the level of knowledge
and the motivation in a much more comfortable way
especially in non-hospital settings (13-15).

The hypotheses to be tested in this study are;

1- There may be differences between computer-
aided presentation (CAP) and brochure-based
information (BBI) training methods in terms of each
question,

2- The educational methods can be different for
each question in the tests to be applied in the pretests
and post-tests (PostT) that will be applied in the CAP
and BBI groups.

Materials and Methods

Study Design

The present study was conducted in a comparative
manner with “Pre-test (PreT) - PostT model”. CAP and
BBI training types were evaluated comparatively.

In the present study, the CAP and face-to-face
brochure-based oral health trainings were provided
to the mothers with children between the ages of 0-3
in an isolated non-clinical/non-hospital setting. The
trainings were carried out from August to November
2018. The approval of the Ethics Committee that
was required for the study was obtained from the
Directorate of the Ethics Committee of Clinical
Research of the Faculty of Medicine of the Black Sea
Technical University (protocol no: 2018/22; date:
02.03.2018).
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Oral Health Training

Before the mothers were provided with oral dental
health training, informed consent forms was read and
signed by the participants in the scope of the study.
The questions were compiled from previous studies
on this subject in the questionnaire (7,16,17). The
form including demographic variables, oral hygiene
habits were recorded. Also, the questionnaires
consisted of 12 questions was applied on the oral
dental health of children (Attachment 1). The timeline
training events were given in Figure 1. The oral-dental
health training in the form of CAP was carried out
with 7-8 people in groups in 6 sessions in the form of a
collective presentation with the help of projector, the
BBI about oral and dental health was completed with
sessions held in 5 different days by interviewing the
participants face-to-face with the brochures. After the
guestionnaires were completed, the mothers were
given toothbrushes and fluoride-free toothpastes for
their children.

Sample size calculation and randomization

The sampling size was calculated by using G Power
3.1.9.2 (Universitate Kiel, Germany) programme. The
confidence interval =95% and the beta error =0.01
were used for the calculation based on the study of
Hallas et al. (7) and the total number of sampling
was determined as 80. However by considering the
potential data losses, the averaged final number was
set as 100. Each group was divided into groups with
computer-assisted randomization programme for 50
mothers.

Attachment 1. Oral and dental health survey questions

Ql The results of oral health problems in children

Q2 Whether the cause of tooth caries bacterial origin

Q3 Primary teeth eruption time

Q4 The first dentist examination time

Q5 Dentist examination frequency

Q6 How healthy milk teeth look

Q7 Early childhood caries risk factors related to nutrition

Q8 Baby’s tooth cleaning

Q9 Time of the children alone tooth brushing time

Q10 | Fluoride toothpaste use age

Q11 | Choosing snacks for kids

Q12 | Relationship between nutrition and caries in children

Statistical Analysis

The SPSS (Statistical Package for Social Sciences,
SPSS Inc. Chicago, IL, USA) 17.0 Statistical Package
Program was used to analyze the data that were
obtained in the study. The Kolmogorov-Smirnov,
Mann-Whitney U, chi-square and McNemar tests were
used for data analysis. The p<0.05 was considered to
be significant in all analyses.

Results

A total of 100 participants who were identified as
the targets were reached by telephone and informed
about the study in the scope of our study. Ninety of
those invited to the study participated in the study
and 47 mothers were included in the CAP Group and
43 mothers in the BBI Group. The flowing diagram of
the study was given in Figure 2.

The distributions of the socio demographic data of
the mothers who participated in the study are shown
in Table 1. In this context, there was only a statistically
significant difference between the educational
and occupational status of the mothers between
CAP and BBI group (p<0.001), and no significant
differences were detected in terms of the number
of children between 0-3 years of age, the number
of children in other age groups, the genders of the
children between 0-3 years of age monthly income
of the family, and the ages of the mothers (p>0.05).
It was determined that 87.2% of the mothers in the
CAP group were university graduates, 8.5% were
high school graduates; and 44.2% of the mothers in
the BBI group were university graduates and 25.6%
were high school graduates. In the CAP group, 72.3%
of the participants were employed as teachers, and
housewives were the most common occupation
group in the BBI group 60.5% (Table 1). When the oral
hygiene habits of the mothers and their children were
evaluated, no significant differences were detected
between CAP and BBI groups (p>0.05) (Table 2).

Post-test 1
Pre-test immediately after
before training training
Odr;% atalid Post-test 2
health 3 months after

education

Figure 1. Timeline of study events
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| Table 1. Socio-demographic distribution of participants by groups

Mother education
Primary 2 (4.3%) 9 (20.9%) 11 (12.2%)
High school 4 (8.5%) 11 (25.6%) 15 (16.7%) !p<0,001
University 41 (87.2%) 19 (44.2%) 60 (66.7%)
Master’s degree 0 (0%) 4 (9.3%) 4 (4.4%)
Number of children 0-3 years

; ’p=0.443;
1 child 43 (91.5%) 38 (88.4%) 81 (90%) 0>0.05
2 child 4 (8.5%) 5 (11.6%) 9 (10%)
Number of children in other age
0 23 (48.9%) 22 (51.2%) 45 (50%)
1 child 15 (31.9%) 11 (25.6%) 26 (28.9%) ;'12%7590;
2 child 7 (14.9%) 9 (20.9%) 16 (17.89%)
3 child 2 (4.3%) 1(2.3%) 3 (3.3%)
Child gender
1 girl 21 (44.7%) 18 (41.9%) 39 (43.3%)
1 boy 22 (46.8%) 20 (46.5%) 42 (46.7%)
2 girls 2 (4.3%) 1(2.3%) 3 (3.3%) ;13%4569‘
2 boys 0 (0%) 1(2.3%) 1(1.1%)
1 boy ande 1 girl 0 (0%) 2 (4.7%) 2 (2.2%)
Unknown answer 2 (4.3%) 1(2.3%) 3(3.3%)
Average family monthly income
0-2000 TL 3 (6.4%) 3 (7.0%) 6 (6.7%) 2p=0.060;
2000-5000 TL 14 (29.8%) 23 (53.5%) 37 (41.1%) p>0.05
>5000 TL 30 (63.8%) 17 (39.5%) 47 (52.2%)
Mother occupation
Teacher 34 (72.3%) 4 (9.3%) 38 (42.2%)
Computer programmer 1(2.1%) 0 (0%) 1(1.1%)
Doctor 1(2.1%) 2 (4.7%) 3 (3.3%)
Banker 1(2.1%) 1(2.3%) 2 (2.2%)
Medical secretary 1(2.1%) 1(2.3%) 2 (2.2%)
Lawyer 1(2.1%) 0 (0%) 1(1.1%)
Teknician 0 (0%) 1(2.3%) 1(1.1%)

'p<0.001

Nurse 0 (0%) 2 (4.7%) 2 (2.2%)
Housewife 8 (17%) 26 (60.5%) 34 (37.8%)
Student 0 (0%) 1(2.3%) 1(1.1%)
Architect 0 (0%) 1(2.3%) 1(1.1%)
Business 0 (0%) 1(2.3%) 1(1.1%)
Chemist 0 (0%) 1(2.3%) 1(1.1%)
Operation responsible 0 (0%) 1(2.3%) 1(1.1%)
Akademician 0 (0%) 1(2.3%) 1(1.1%)
Mean age (minimum - maximum) 33.06+4.204 (25-46) 32.23+4.529 (25-43) 3p=0.153 p>0.05
!p: Pearson chi-square, 2p: Fisher’s Exact test, *p: Mann-Whitney U tests were performed. Values of p<0.05 were considered statistically significant. CAP:
Computer aided presentation, BBI: Brochure based information, TL: Turkish lira
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The comparison between the groups based on
the correct answers given by the participants in
both groups to the questions in the questionnaire
in the PreT, PostT1 and PostT2 is shown in Table 3.
In this respect, no statistically significant differences
were detected between the CAP and BBI groups in
12 questions answered in the PreT questionnaire
(p>0.05), and it was determined that the BBI group
was more successful in the Q12 (p=0.030) in the
PostT1, and the BBI group was more successful in the
in the Q2 (p=0.021), Q5 (p=0.044), Q11 (p=0.042) and
Q12 (p=0.048) in the PostT2 questionnaire; and the

Total number of
mothers invited to n=100
study

Total number of
mothers participating in n=90
the study

Number of mothers in CAP BBI
CAP and BBI groups n=47 n=43

Number of mothers (

who continued to study CAP BBI
in CAP and BBI groups n=39 n=26
after 3 months

Figure 2. Distribution of the number of participants at baseline
and follow-up periods

CAP: Computer aided presentation, BBI:
informatio

Brochure based

CAP group was more successful in the Q3 (p=0.035)
and in the Q4 (p=0.048) in the PostT2 questionnaire.

The correct answer numbers and rates of the
mothers who participated in the study in CAP and
BBl Groups are shown in Table 4. In this respect, in
the CAP Group, “dental caries are bacterial (Q2)” and
“the time when children started to brush their teeth
(Q9)” was the questions that were most correctly
answered (83%), and it was determined that the rate
of the correct answers given to the question was the
least with a rate of 17% in the question “the age of
using fluoride toothpaste (Q10)”; however, it was also
determined that the rate of this questionincreased ata
significant level after the training. When the question-
based intra-group changes were examined in the CAP
Group, it was determined that there were statistically
significant increases in the PreT and PostT1 in the Q1
(p<0.001), Q3 (p=0.008), Q4 (p<0.001), Q5 (p=0.027),
Q6 (p=0.006), Q7 (p<0.001), Q10 (p<0.001) and Q11
(p=0.003); and between the PreT and PostT2 in the
Q7 (p=0.012), Q10 (p=0.021) and Q12 (p=0.039); and
there was a decrease at a statistically significant level
in the Q1 (p=0.016) and Q4 (p=0.022) between the
PostT1 and PostT2 questionnaires.

In the BBI group, “dental caries are bacterial (Q2)”
was the most correctly answered question with a rate

| Table 2. Oral hygiene habits

CAP (n=47) BBI (n=43) Total (n=90)
Oral hygiene habits of the mothers Yes (percent) Yes (percent) Yes (percent) _
Would you go to the regular dentist twice a year? 16 (34%) 10 (23.3%) 26 (28.9%) pp>—0061586,
. o o o ’p=0.564;
Do you brush your teeth regularly twice a day? 41 (87.2%) 38 (88.4%) 79 (87.8%) 0>0.05
o 2p=0.434;
Do you use additional products such as floss, mouthwash? 27 (57.4%) 23 (53.5%) 50 (55.6%) 0>0.05
Do you consume more than one snack per day between the 2p=0.391;
main meals? 34 (72.3%) 29 (67.4%) 63 (70%) p>0.05
Oral hygiene practices for your child
. 2p=0.067;
Do you clean your child’s teeth? 40 (85.1%) 30 (69.8%) 70 (77.8%) 0>0.05
~ .. . Do .
Do you .add sugar-containing foods to the food you give to 17 (36.2%) 16 (37.2%) 33 (36.7%) p=0.546;
your child? p>0.05
. . 2p=0.174;
Have you ever taken your child to a dentist? 15 (31.9%) 9 (20.9%) 24 (26.7%) 0>0.05
2p: Fisher’s Exact test was performed. Values of p<0.05 were considered statistically significant. CAP: Computer aided presentation, BBI: Brochure based
information
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Table 3. Comparison of oral health information questionnaire between the groups in the beginning and follow-up

periods

|pret | Postra | Postr2
Q1. The results of oral health problems in children’ p>0.05 p>0.05 p>0.05
Q2.‘Whether the cause of tooth caries bacterial origin’ p>0.05 p>0.05 ?p=0.021; p<0.05
Q3.‘Primary teeth eruption time’ p>0.05 p>0.05 2p=0.035; p<0.05
Q4. The first dentist examination time’ p>0.05 p>0.05 2p=0.048; p<0.05
Q5.‘Dentist examination frequency’ p>0.05 p>0.05 2p=0.044; p<0.05
Q6.'How healthy milk teeth look’ p>0.05 p>0.05 p>0.05
Q7. ‘Early childhood caries risk factors related to nutrition’ p>0.05 p>0.05 p>0.05
Q8.’‘Baby’s tooth cleaning’ p>0.05 p>0.05 p>0.05
Q9. ‘Time of the children alone tooth brushing time’ p>0.05 p>0.05 p>0.05
Q10.Fluoride toothpaste use age’ p>0.05 p>0.05 p>0.05
Q11.Choosing snacks for kids’ p>0.05 p>0.05 2p=0.042; p<0.05
Q12.'Relationship between nutrition and caries in children’ p>0.05 2p=0.030; p<0.05 2p=0.048; p<0.05

?p: Fisher’s Exact test was performed. Values of p<0.05 were considered statistically significant. PreT: Pre-test, PostT1: Post-test 1, PostT2: Post-test 2

of 88%. The least correctly answered question was the
“early childhood caries (ECC) risk factors (Q7)” with a
rate of 16%; however, it was also determined that it
increased at a significant level right after the training.
It was determined that the number of the correct
answers given to all questions increased in the PostT1
questionnaire compared to the PreT questionnaire.
When the PreT and PostT1 questionnaire answers
were compared, it was determined that there were
significant improvements in 8 questions. When the
time-dependent variations were compared between
the questionnaires in the BBI group, statistically
significant increases were detected between the PreT
and PostT1 in the Q1 (p<0.001), Q4 (p<0.001), Q5
(p<0.001), Q6 (p=0.013), Q7 (p<0.001), Q10 (p<0.001),
Q11 (p<0.001) and Q12 (p=0.002); and between the
PreT and PostT2 in the Q1 (p=0.016), Q6 (p=0.006),
Q7 (p=0.012) and Q12 (p=0.006); and there were
decreases at significant levels between the PostT1
and PostT2 in the Q4 (p=0.008), Q7 (p=0.039) and
Q10 (p<0.001) (Table 4).

Sixty-five of the 90 mothers who participated in
the study completed the study by also filling out the
PostT2 questionnaire, 39 of these participants were
CAP group and 26 were BBI group participants. To
determine whether the attendance in our study had
an effect on the outcomes of the study, intra-group
and intergroup comparisons were made for the data
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of continuing (n=65) and non-continuing (n=25)
mothers. No significant differences were detected
between the participants who continued and who did
not continue (missing) in any of the items in which
the demographic data and oral hygiene habits were
qguestioned in the intra-group comparisons. When the
guestions in the questionnaires were evaluated, it was
determined that there were significant differences
in terms of the continuing mothers only in the 5%
qguestion in the PreT questionnaire in the CAP group
(p=0,028), and in the 6™ question (p=0.029) in the
PostT1 questionnaire in the BBI group.

As a result of the sensitivity analysis made by
substituting the missing data in the responses of the
participants who did not continue (missing) the study
in the pre-training questionnaires with the answers
given in the PostT2 questionnaire, which was carried
out 3 months after the training, it was determined
that there were no statistically significant in any of the
12 questions in the PostT2 questionnaire between the
CAP and BBI groups (p>0.05)

Discussion

As a result of our study, it was determined in the
inter-group and intra-group comparisons that there were
no significant differences in all the questions; for this
reason, the two hypotheses that were tested were not
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Table 4. Intra-group comparison of oral health information questionnaire at baseline and two follow-up periods |

S £ o v o = N O S U N

Questions
Q1. The results
of oral health 31 24 46 39 31 22 45<0.001 | “0<0.001 “p=0.065 | *p=0.016 | *p=0.016 | *p=0.625
problems in (66%) | (56%) | (98%) | (91%) | (79%) | (85%) p<b. p<t p>0.05 p<0.05 p<0.05 p>0.05
children
Q2. Whether the
cause of tooth 39 38 44 40 33 25 4p=0.18 | “*p=0.727 | *p=0.754 | *p=0.625 | *p=0.219 | *p=1.00
caries bacterial (83%) | (88%) | (94%) | (93%) | (85%) | (96%) | p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05
origin
Q3. Primary teeth | 38 34 46 39 35 21 4p=0.008 | *p=0.180 | *p=0.453 | *p=1.00 |“4p=0.375 |*p=0.375
eruption time (81%) | (79%) | (98%) | (91%) | (90%) | (81%) | p<0.05 | p>0.05 |[p>0.05 |[p>0.05 |p>0.05 | p>0.05
Q4. The
. . 21 17 43 39 27 16 a a “p=0.134 | *p=0.227 | *p=0.022 | “p=0.008
Z;Ztn:i';gfn dme | (45%) | (40%) | (91%) | (91%) | (69%) | (61%) P<0.001 | *p<0.001 | 105 | p>0.05 |p<0.05 | p<0.05
ggn'?i‘:":;ztn 31 24 42 41 30 22 *p=0.027 |, 5 0o1 | P=1.00 | “p=0.109 | %p=0.227 | p=0.125
frequency (66%) | (56%) | (89%) | (95%) | (77%) | (85%) | p<0.05 | P =% p>0.05 | p>0.05 |p>0.05 |p>0.05
Q6. How healthy |31 24 41 (32;11% 31 22 4p=0.006 | *p=0.013 | “p=0.146 | *p =0.006 | *p=0.375 | *p=0.688
milk teeth look (66%) | (56%) | (87%) n=420 (79%) | (85%) | p<0.05 p<0.05 p>0.05 p<0.05 p>0.05 p>0.05
Q7. ECC risk

13 7 36 35 23 14 p A “p=0.012 | *p =0.012 | “p=0.302 | *p=0.039
f‘a;ttr?;z;‘?'ated 0 | 28%) | (16%) | (76%) | (81%) | (59%) | (5a%) | P<0-001 | P<0-0011 [ 605 |p<0.05 |p>0.05 |p<0.05
Q8. Baby’s tooth | 31 27 29 32 28 19 4p=0.791 | *p=0.302 | *p=0.508 | *p=0.388 | “p=0.549 | *p=0.688
cleaning (66%) | (63%) | (62%) | (74%) | (72%) | (73%) | p>0.05 | p>0.05 |[p>0.05 |[p>0.05 |p>0.05 | p>0.05
Q9. Time of the
children alone 40 32 41 34 31 22 4p=0.727 | *p=0.774 | “p=1.00 | *p=0.344 | *p=0.688 | *p=1.00
tooth brushing (83%) | (74%) | (87%) | (79%) | (79%) | (85%) | p>0.05 p>0.05 p>0.05 p>0.05 p>0.05 p>0.05
time
Q10. Fluoride

8 8 29 34 16 9 a a 4p=0.021 | *p=0.388 | *p=0.146
;‘ézthpa“e use | (17%) |(19%) | (62%) | (79%) | (a1%) | (35%) | P<C-001 | <0001 | S 05 |ps0.05 |ps0.05 |P<0:001
Q11. Choosing 30 24 41 91 28 21 4p=0.003 45<0.001 “p=0.344 | *p=0.039 | *p=0.109 [ *p=0.375
snacks for kids (64%) | (56%) | (87%) | (39%) | (72%) | (81%) | p<0.05 ’ p>0.05 p>0.05 p>0.05 p>0.05
Q12. Relationship
between nutrition | 33 28 36 40 34 24 4p=0.481 | %p=0.002 | *p=0.039 | *p=0.006 | “p=0.267 | *p=1.00
and caries in (68%) | (65%) | (76%) | (93%) | (87%) | (92%) | p>0.05 p<0.05 p<0.05 p<0.05 p>0.05 p>0.05
children
“p: McNemar test was performed. Values of p<0.05 were considered statistically significant. CAP: Computer aided presentation, BBI: Brochure based
information, PreT: Pre-test, PostT1: Post-test 1, PostT2: Post-test 2, ECC: Early childhood caries

accepted for all questions, and were partially accepted.
Our study was conducted with a 72% participation
rate in the 3-month follow-up period with a total of 90
mothers in two groups. Although the number of the
participants was determined to be 100 in the sampling
size calculation (7), 90 mothers were able to participate
in the study, and in addition to the insufficient interest

in the training through mass media, the fact that
the society does not pay adequate attention for this
issue may suggest that it is effective for mothers to
engage in the caretaking of their children, and not
be able to devote time to train them because of the
criteria of having children between the ages of 0-3.
A total of 65 of the 90 mothers who participated in
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the study completed the study by filling in the PostT2
questionnaire in the 3 month after the training.

In a similar study that was conducted in Iran, it
was determined that the rate of participants who
completed the study at the end of 3-month follow-
up period was 80% (18), and in a study that was
conducted by Hoeft et al. (19), they reached a follow-
up rate of 75% at the end of 3 months. In the study
that was conducted by Hallas et al. (7), only 10 of
the 94 mothers participated in the continuation of
the study. For this reason, it may be considered that
the 72% participation rate in the study is acceptable.
When the socio-demographic characteristics of the
two groups were compared, it was determined that
there is only a statistically significant difference
between the mothers’ educational status (p<0.001)
and their professions (p<0.001); this and the lack
of significant differences between the oral hygiene
practices of the parents and their children and the
answers given by them to initial questionnaires show
that the participants of the two groups have very
similar characteristics.

In the present study, the purpose was to compare
only the effectiveness of the methods by using
the same information and the same visuals in the
trainings given to both groups. The participants in the
BBI group in which the face-to-face training model
was applied were trained with brochures during the
training; however, these brochures were not given to
the participants considering that the 3 month check-
ups would be carried out by e-mail and telephone, and
not to create bias when comparing the sustainability
of the information acquired in education. In a study
that evaluated the oral health training conducted by
Makvandi et al. (18), the mothers in the intervention
group were informed by a booklet, and this booklet
was given to the mothers to re-read them at an
appropriate time and remember the messages given.
In this study, different from the present study of ours,
it was observed that there was only one intervention
group. In the scope of our study, the values in the three
periods were compared by conducting a questionnaire
before, immediately after the training and 3 months
after the training to determine whether the changes
in the level of knowledge were sustainable. However,
there are also researchers who recommend longer-
term studies (7,20).
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Accordingtothe answers giventothe questionnaires
by CAP and BBI group participants, no statistically
significant differences were detected in any question in
the PreT questionnaire (p>0.05), and both groups were
similar in terms of the answers to the questions and in
terms of the initial knowledge levels. It was determined
that BBI group participants gave more accurate answers
at significant levels to the in the Q12 (p=0.030) in the
PostT1 questionnaire, and in the Q2 (p=0.021), Q5
(p=0.044), Q11 (p=0.042) and Q12 (p=0.048; p<0.05) in
the PostT2 questionnaire; and CAP group participants
gave more accurate answers at significant levels in
the Q3 (p=0.035) and Q4 (p=0.048) in the PostT2
questionnaire. In the light of these results, it may be
considered that there was a significant increase in the
knowledge levels of the participants in the BBI group
than of the participants of the CAP group; and that
the training with BBI was more successful. Meanwhile,
considering the higher educational status of the CAP
group participants (p<0.001), it can be predicted that
the participants’ educational status was not effective
as a result of our study.

In a study conducted by Hallas et al. (7), before the
oral health training, the mothers were asked “do you
think fluoride is safe and it helps prevent dental caries
as your baby grows?”, and 71.6% of the mothers said
“yes”; and they were also asked “Do you think that
dentist examination is important when your baby
reached the age of 1, and 89.2% of the mothers said
“yes” at a rate of 89.2%. When Weber and Gasparoni
(21) questioned whether mothers who had children
between 12-49 months used fluoride toothpaste for
their children, it was observed that this rate increased
after the training, and 30% of the participants initially
answered “yes”.

It was reported in another study that was conducted
in Latin population that the correct answer rate was
initially lower when the relationship between the
development of caries and nutrition was questioned
(21). In our study, the questions that were asked to
the participants before the training were given a lower
percentage about the question when the first dentist
examination should be (Q4), ECC risk factors (Q7), and
fluoride toothpaste use (Q10). It is observed that the
correctanswer rates given to these questionsincreased
at significant levels compared to the initial values after
the training in both the CAP and BBI groups.
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The absence of a control group in the study might
be considered as a limitation; however, the evaluation
of the time-dependent changes in each group, in other
words, the Quasi-experimental design of the study
eliminated the need for a control group. Although the
loss of participants in the follow-up periods appeared
before us as another limitation, when we compared
the continuing and non-continuing (missing)
participants, no differences that could change the
results of the study could be detected for each group.
However, increasing the continuing participant rates
in future studies will be useful.

Conclusion

It can be foreseen that both methods will increase
the level of knowledge, but awareness may be
higher due to the use of BBI in oral and dental health
training that will be given to mothers. In addition, it
was determined that missing knowledge was less in
the time of the first dentist examination in children
(Q4), the nutritional risk factors of the ECC (Q7),
fluoride toothpaste use (Q10) compared to the other
questions, and the long-term persistence of the
knowledge learnt was less compared to the other
guestions. For this reason, it may be considered useful
to allocate more time to these topics in the studies
and social education programs that will be planned in
the future.
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Abstract

Objective: Hypericum perforatum L. (HP) (Hypericaceae) is used as a wound healing
agent especially burns. Thus, the aim of this study was to evaluate the effect of an
extract of HP on wound healing after tooth extraction with clinical, radiological
and histopathological evaluations.

Materials and Methods: A unilateral upper central incisor was extracted from the
rats. The rats were divided into four control and four test groups and were sacrificed
7, 14, 28, and 56 days after tooth extraction. HP was used in the test groups.
Wound healing was evaluated clinically, radiologically and histopathologically.
Results: In clinical examinations, HP had a positive effect on wound healing.
to the results of histopathological evaluations, with the use of HP, decrease in
inflammation, better epithelial proliferation, connective tissue formation and
cartilaginous tissue formation occurs. No effect was found on bone healing on
radiological examination.

Conclusion: After tooth extraction the use HP extract result in better wound
healing by clinical and histopathological evaluations. Further studies are required
to evaluate the effects of oral surgery.

0z

Amac: Hypericum perforatum L (HP) (Hypericaceae) 6zellikle yaniklarda yara
iyilestirici ajan olarak kullaniimaktadir. Bu calismanin amaci, HP ekstraktinin dis
cekimi sonrasi yara iyilesmesi lizerindeki etkisini klinik, radyolojik ve histopatolojik
acidan degerlendirmektir.

Gerec ve Yontemler: Sicanlarda tek tarafli Ust orta kesici dis cekildi. Sicanlar dort
kontrol ve dort test grubuna ayrildi ve dis cekildikten 7, 14, 28 ve 56 giin sonra
sakrifiye edildi. Test gruplarinda HP kullanildi. Yara iyilesmesi klinik, radyolojik ve
histopatolojik olarak degerlendirildi.

Bulgular: Klinik incelemelerde HP'nin yara iyilesmesi lizerinde olumlu etkisi vardir.
Histopatolojik degerlendirme sonuclarina gore HP kullanimi ile enflamasyonda
azalma, daha iyi epitel proliferasyonu, bag dokusu olusumu ve kikirdak dokusu
olusumu meydana gelir. Radyolojik incelemelerle kemik iyilesmesinde herhangi bir
etki goriilmedi.

Sonug: Dis cekiminden sonra HP ekstraktinin kullanilmasi klinik ve histopatolojik
degerlendirmelere gore daha iyi yara iyilesmesi saglamaktadir. Agiz dis ve cene
cerrahisindeki etkilerin degerlendirilmesi icin daha ileri ¢calismalara ihtiyag vardir.
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Introduction
Successful wound healing involves initial
inflammation, followed by cell proliferation,

angiogenesis, epithelialization, and remodeling (1).
In recent years, the use of herbal products to aid
wound healing has increased; some of those products
affect the various stages of healing and/or exert
antimicrobial and antioxidant effects (2).

Hypericum perforatum L. (HP) has long been
used as a folk medicine to accelerate the healing of
wounds. Approximately 400 species of Hypericum
from Europe, North America, Australia, New Zealand,
Eastern Asia, and South America have been identified.
Hypericum, a member of the Guttiferae family, grows
in sunny areas and attains a height of 50-100 cm (3).
The plant exhibits several pharmacological activities,
including antimicrobial (antibacterial, antiviral,
and antifungal), anti-inflammatory, and analgesic
activities. Hypericum has traditionally been used
to treat dermal injuries, to aid wound healing, to
sterilize wounds prior to surgery (4-6), and to treat
psychiatric problems like anxiety and depression due
to its sedative effect (7). Recently, HP is also used to
treat skin injuries and burns, especially injuries to soft
tissue in modern times (8-11).

Beneficial effects of topical application of HP
have been reported in both animal (12) and human
(8) studies. However, research on HP in the field of
dentistry is limited. Paterniti et al. (13) investigated
the effect of HP on periodontitis in rats, Raak et al.
(3) performed a systematic review on the use of HP
for pain conditions, and Mendi et al. (14) evaluated
the effect of HP on the differentiation of dental pulp
in vivo. In this study, we evaluated the effect of HP on
wound healing after tooth extraction by performing
clinical, radiological, and histological analyses.

Materials and Methods

Preparation of HP Extract

Aerial parts of HP were collected around Kayseri/
Turkey, washed, dried at room temperature, and
stored in the Herbarium of the Faculty of Pharmacy,
Erciyes University, Kayseri, Turkey. A total of 25 g
of dried and crushed material was extracted into
500 mL methanol for 8 h using a Soxhlet extractor,
evaporated to dryness at 40 °C in a rotary evaporator,
and lyophilized.
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Animals and Tooth Extraction

The experimental protocols were approved by
the Erciyes University Animal Ethical Committee,
Kayseri, Turkey (approval number: 11/124, date:
23.11.2011). We used 48 Wistar Albino rats (mean
age, 1 year; weight, 250 g). The rats were housed in
a temperature-controlled room (22+2 °C) under a
12/12 h light/dark cycle with free access to food and
water, and were randomly divided into eight groups
of six animals each (four test and four control groups).

Test Groups

Test group 1: The unilateral upper central incisor
was extracted from rats. hp extract (0.2 cc) was
inserted into the extraction sockets and the mucosae
were sutured using 3.0 resorbable sutures. the
rats were sacrificed 7 days after tooth extraction.
the surgeries were performed under general and
topical anesthesia. ketamine (ketalar; Pfizer, New
York, NY, USA) (50 mg/kg) and xylazine (Rompun,
Bayer, Leverkusen, Germany) (8 mg/kg) were used
for general anesthesia, and articaine (Ultracain DS;
Hoechst AG, Frankfurt, Germany) (0.2 mL) for local
anesthesia and hemostasis.

Test group 2: Same as test group 1, but rats were
sacrificed 14 days after tooth extraction.

Test group 3: Same as test group 1, but rats were
sacrificed 28 days after tooth extraction.

Test group 4: Same as test group 1, but rats were
sacrificed 56 days after tooth extraction.

Control groups

Control group 1: Same as test group 1, but HP
extract was not used.

Control group 2: Same as test group 2, but HP
extract was not used.

Control group 3: Same as test group 3, but HP
extract was not used.

Control group 4: Same as test group 4, but HP
extract was not used.

All surgeries were performed by the same
operator. The surgical area was evaluated for any sign
of infection. Animals with 215% weight loss or wound
infection were excluded. There were animal losses in
control groups 1 and 4 (one in each group).

Clinical Observation

Extraction socket healing was evaluated, and
mucosal closure was graded as none (-), partial (+), or
complete (++). Complete mucosal closure was graded
as “complete”, partial closure without complete
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primer mucosal healing as “partial closure”, and no
closure of the socket or sign of alveolar osteitis as
“none.”

Radiological Examination

The maxillae were dissected out and fixed in 10%
(v/v) formalin. All maxillae without decalcification
were evaluated by micro-computed tomography (CT)
(SkyScan 1172; SkyScan, Kontich, Belgium).

Sections were scanned using a 0.5 mm aluminum
and copper filter (80 kV, 124 mA, rotation of 360°
rotation step of 0.40°). The approximate scanning
time per section was 70 minutes. Images with a
resolution of 2,000x2,000 and pixel size of 13.68 um
were obtained. NRecon 1.6.9.4 (SkyScan) software
was used to eliminate noise and artifacts. SkyScan
DataViewer 1.5.0 (SkyScan) was used to eliminate
positional errors in the sagittal, transverse, and
vertical directions. The examination areas were
limited by determining the first and last transversal
section in which the extraction socket was seen
using CTAn 1.13.5.1 software (SkyScan). Next, the
extraction socket was isolated from the surrounding
tissues and air spaces, and the optimal thresholding
segmentation was determined.

Bone mineral density, tissue mineral density,
formed bone volume (object volume; OV), formed
bone percentage (percentage object volume; POV),
formed bone intersection surface, formed bone
structural thickness, and the “percentage of newly
formed bone” (BVC) were evaluated.

Histopathological Evaluation

After micro-CT evaluation, tissue sections
containing an extraction socket and surrounding
mucosae were prepared for histopathological
evaluation. The sections were fixed in 4% formalin
solution. Decalcified bone sections were prepared
using a cutting/grinding instrument (Exakt 300
CL; Exakt Apparatebau, Norderstedt, Germany) by
cutting from the center of the extraction socket
in the sagittal plane. Sections were thinned to 70
Um using a micro-abrasion instrument (Exakt 400
CS; Exakt Apparatebau) with 1,000-, 1,200-, and
2,500-mesh abrasion tools. Sections were stained
with hematoxylin-eosin and examined under a light
microscope (BX50; Olympus, Tokyo, Japan). Epithelial
proliferation, inflammatory cell density (number of
polymorphonuclear leukocytes), cartilage and bone
formation, and collagen fiber density status was
classified as none (-), moderate (+), or intense (++).

The clinical, radiological, and histological
evaluations were performed independently by two
blinded investigators. Any discrepancies were resolved
by discussion and consensus.

Statistical Analysis

MINITAB 14 (Minitab Inc., State College, PA,
USA) power analysis software was used for sample
size determination. The required sample size was
determined as five animals per group (a=0.05, 80%
power). However, six animals were included in each
group to offset any losses. SPSS 21.0 software (SPSS
Inc., Chicago, IL, USA) was used for the statistical
analysis. Fisher’s Exact test, the chi-squared test, or
the Mann-Whitney U test were used for between-
group comparisons, as appropriate, and p<0.05 was
taken to indicate statistical significance.

Results

Clinical Observations

At 7 days after extraction, mucosal closure was
significantly higher in the test groups than the control
groups (p<0.05), but not at 14, 28, or 56 days (p>0.05).

Radiological Examination

At 7 days after extraction, the OV, POV and BVC
values were significantly higher in the control groups
than the test groups (p<0.05, Figures 1, 2).

Histopathological Evaluation

a b

Figure 1. Horizontally section of micro-CT images. (a) 14 days
control group. (b) 14 days test group
Micro-CT: Micro-computed tomography

Meandros Med Dent J 2022;23:269-274
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Figure 2. Horizontally section of Micro-CT images. (a) 56 days
control group. (b) 56 days test group
Micro-CT: Micro-computed tomography

a

Figure 3. Connective tissue (red arrow) and bone (blue arrow)
formation. H&E 500 um. (a) 28 days control group. (b) 28 days
test group
H&E: Hematoxylin and eosin

At 7 days after extraction, epithelial proliferation
was significantly greater in the test groups and
inflammatory cell infiltration was significantly
greater in the control groups (p<0.05, Table 1). At 14
days, epithelial proliferation and connective tissue
formation were significantly greater in the test groups
and inflammatory cell infiltration was significantly
greater in the control groups (p<0.05, Table 2). At 28
days, connective and cartilaginous tissue formation
rates were significantly higher in the test groups
(p<0.05, Figure 3). At 56 days, the cartilaginous tissue
formation rate was significantly higher in the test

groups (p<0.05).
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Discussion

This study assessed the effect of HP extract on
wound healing after tooth extraction based on
radiological, and histopathological analyses. HP
extract promoted wound healing according to the
clinical and histopathologic evaluations; however, it
did not significantly affect bone healing according to
the radiologic evaluation. Therefore, HP may promote
wound healing after tooth extraction.

HP increased mucosal closure, but the effect was
significant only at 7 days after extraction. Previously, it
was reported that HP significantly accelerates wound
healing (8-12,15). However, those studies applied HP
extract topically to the wound, whereas we delivered
the extract directly to the extraction socket. This
difference may explain the lower wound healing
efficacy of HP in this study.

Histologically, wound healing involves an
inflammatory phase, a proliferative phase, and a
remodeling phase, all of which can be accelerated
by treatment. The inflammatory phase is essential
for wound healing, but should not be prolonged
because this delays healing (16). In this study,
HP extract reduced the severity and duration of
the inflammatory phase. The test groups showed
significantly lower inflammatory cell infiltration at 7
and 14 days, consistent with prior reports of the anti-
inflammatory effect of HP, particularly during early
phases of inflammation (10,12,15,17).

In this study, the HP extract promoted epithelial
proliferation, and the formation of connective and
cartilaginous tissue. Granulation tissue is primarily
composed of fibroblasts, collagen, edema, and vessels
(11). In the proliferative phase of wound healing,
fibroblasts promote scar formation and collagen
synthesis. The flavonoids in HP promoted epithelial
cell proliferation and migration, and collagen
synthesis, and increased the proportion of polygonal
fibroblasts (9).

In this study, connective tissue formation peaked
at day 14, and decreased at days 28 and 56, in both
the test and control groups. During wound healing,
collagen density peaks within the first 14 days and
decreases gradually thereafter as bone tissue forms
(18); this may explain our results. Also, HP reportedly
accelerates epithelization in the early stages of
primary and secondary wound healing (12,19,20).
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| Table 1. Analysis of histopathological evaluation results of control and test groups at 7 days time point

Control group 1

Test group 1

- + ++ - + ++
Epithelial proliferation’ 4 (80%) 1 (20%) = 1 (16.7%) 4 (66.7%) 1(16.7%)
Inflammatory cell infiltration® - 1 (20%) 4 (80%) - 3 (50%) 3 (50%)
Connective tissue formation - 4 (80%) 1 (20%) - 4 (66.7%) 2 (33.3%)
Cartilaginous tissue formation - 3 (60%) 2 (40%) - 4 (66.7%) 2 (33.3%)
Bone formation - - - - - -

Percentage of different histologic findings in the control and test groups. *
groups (p<0.05). (-): None, (+): Moderate, (++): Intense

and " indicates statistically significant difference between the control and test

| Table 2. Analysis of histopathological evaluation results of control and test groups at 14 days time point

Control group 2

Test group 2

Epithelial proliferation* 2 (33.3%) 3 (50%) 1(16.7%) 3 (50%) 3 (50%)
Inflammatory cell infiltration® - 2 (33.3%) 4 (66.7%) - 4 (66.7%) 2 (33.3%)
Connective tissue formation* - 4 (66.7%) 2 (33.3%) - 2 (33.3%) 4 (66.7%)
Cartilaginous tissue formation - 4 (66.7%) 2 (33.3%) - 3 (50%) 3 (50%)

Bone formation - 6 (100%) - - 5 (83.3%) 1(16.7%)
Percentage of different histologic findings in the control and test groups. *, " and * indicates statistically significant difference between the control and
test groups (p<0.05). (-): None, (+): Moderate, (++): Intense

The flavonoids in HP slow or prevent necrosis and
improve vascularity, which reduces lipid peroxidation,
increases wound circulation and collagen fiber
strength, increases DNA synthesis, and prevents cell
injury (11).

Collagen, which is the main structural protein of
connective tissue, promotes healing by enhancing
connective tissue formation and increasing tissue
vascularization (21). Motta et al. (22) reported that
collagen has a direct role in fibroblast metabolism and
promotes the aggregation of fibroblasts, which in turn
promotes collagen lysis and fibroblast proliferation.
Furthermore, Oztiirk et al. (9) and Hostanska et
al. (23) reported that HP promotes wound healing
by stimulating collagen synthesis and fibroblast
migration, rather than cell proliferation. However,
Suntar et al. (10) showed that the promotion of
epithelialization and healing by HP is not related to
fibroblast proliferation or angiogenesis.

HP did not significantly modulate bone formation
in this study, in contrast to several previous studies;
the difference may be due to use of differences in
study methodologies. Halicioglu et al. (24) reported
that systemic use of HP accelerated the formation of

new bone in orthopedically expanded premaxillary
sutures in rats. Damlar et al. (25) reported that, in
rabbits, oil extracts of HP improved bone healing in
defects filled with bovine-derived xenograft. Paterniti
et al. (13) evaluated the effect of HP extracts on active
inflammatory periodontal disease; HP significantly
inhibited plasma extravasation and bone resorption
during periodontitis.

The presence of an infection may interrupt or
slow wound healing. Hyperforin shows antibacterial
activity against Gram-positive bacteria (4). The wound
healing effect of HP might be related to its antibacterial
activity (20).

Conclusion

Within the limitations of this study, HP extract
promoted wound healing after tooth extraction,
according to clinical and histopathological evaluations.
Because HP extract is infrequently used in dentistry
and no study has assessed its utility for oral surgery
wounds, including tooth extractions, our findings will
guide future research on the utility of HP extract in
oral surgery.

Meandros Med Dent J 2022;23:269-274
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Abstract

Objective: The current study compares diagnostic performances of Demirjian's
mineralization stage (DS) and Cameriere’s third molar maturity index (I,,) on
estimating adulthood in Turkish individuals and to investigate a more suitable cut-
off value in a sample Turkish population.

Materials and Methods: A retrospective study was conducted on a sample of
digital panoramic images of 512 healthy individuals aged between 14 and 23 years
old. The diagnostic capabilities were tested with receiver operating characteristic
(ROC) curves, sensivities, specificity were evaluated and post-test probabilities were
calculated with Bayes's theorem.

Results: The areas under the ROC were 0.88 for DS and 0.89 for I, .. The sensitivity
and the specifities of H stage were 41.4%, 97.9% for females and 64.3%, 93.4%
for males, and 1,,<0.08 were 46.8%, 97.4% for females and 71.4%, 92.6% for
males. The cut-off of the dataset I,,,<0.2 performed better for females, increasing
sensitivity to 73.9%, post-test probability to 80.9% while decreasing specificity to
87.2%.

Conclusion: |, <0.2 performed better for females with higher sensitivity values
while lowering the highest specificity values. Concerning legal rights and ethics,
l,,,<0.08 or H stage provide the most accurate and consistent results in adulthood
determination in males, whereas in females |, ,<0.08 and I,,<0.2 provide sufficient
results when a test with the highest specificity is sought.

0z

Amagc: Calismanin amaci Demirjian dis gelisim basamaklari (DS) ile Cameriere
ticlinct molar indeksinin (IgM), Tirk bireylerin yetiskinlik ile ¢cocukluk donemlerinin
ayirt edilmesindeki tanisal performansini degerlendirmek ve Tiirk popiilasyonu
orneklemine daha uygun bir indeks degeri varhgini arastirmaktir.

Gere¢ ve Yontemler: Yapilan retrospektif calismaya 14-23 yaslar arasinda 512
saghkh bireyin panoramik radyografileri dahil edildi. Her iki metodun tanisal
etkinligi receiver operating characteristic (ROC) egrisi ile test edildi, duyarliliklar ve
ozgulliikleri hesaplandi, test sonrasi olasiliklar Bayes testi ile degerlendirildi.
Bulgular: ROC egrisi altindaki alanlar DS igin 0,88 ve I,,<0,08 icin 0,89 olarak
bulundu. Testlerin duyarhhk ve 6zglillikleri H basamag icin kadinlarda sirasiyla
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%41,4 ve %979, erkeklerde sirasiyla %64,3 ve %93,4; |, <0,08 icin kadinlarda sirasiyla %46,8 ve %97,4, erkeklerde sirasiyla %71,4 ve
%92,6 olarak gosterildi. Mevcut dataya en uygun indeks degeri olan I, <0,2 ise kadinlarda testin duyarlihgini %73,9'a, test sonrasi
olasihgi %80,9'a yiikselterek daha etkin bir sonuc ortaya koydu, ancak testin 6zgulliigii %87,2'ye disti.

Sonug: 1,,,<0,2 indeks degeri kadinlarda daha yiiksek duyarlihgi elde etmis olsa da en yiiksek 6zgillik degerlerini distirmUstir. Yasal
haklar ve etik kurallar goz dniine alindiginda, erkeklerde I,,,<0,08 indeks veya H basamag, kadinlarda ise I, <0.08 veya |, ,<0,2 indeks
degerleri yiiksek 6zgiilliikte dogru ve glivenilir sonuclari vermektedir.

Introduction

As worldwide migrations take place, forensic
medicine is growing interest in the field of age
diagnostics. Age estimation is based on anthropometric
measures, signs of sexual maturity, radiological
examinationofthelefthand,anddentitionofindividuals
if the skeletal development is not yet completed (1).
Because the skeletal development of the hand and
wrist bones are completed around at the ages of 17-18
years, age estimation through radiological examination
of the hand is not applicable for early adults. After
17-18 years, when the development of permanent
dentition is almost completed, only third molars have
the tendency to develop in late adolescence and early
adulthood, thus contributing as a reliable method for
legal age estimation (2-7).

According to the Turkish Institute of Statistics, there
has been a 6.5% increase in the Turkish population in
the last 5 years, with the population currently nearing
82 million, of which children make up 30% (8). As
stated in Article 6 (1c) of the Turkish Criminal Code,
any person who has not attained the age of 18 is a
minor. Pursuant to Article 31 (3) of the Turkish Criminal
Code, children who are between ages 15 and 18 at the
time of the crime face imprisonment between 18-24
years if the crime requires heavy life imprisonment,
and between 12-15 years if the crime requires life
imprisonment. For other crimes, only two-thirds of
the sentence is applicable, with imprisonment for
each crime to not exceed 12 years (9). The provisions
of the Turkish Criminal Code apply normally, without
the abovementioned reductions, to persons over
18 years of age. Articles 103 and 104 of the Turkish
Criminal Code states that sexually abuse of a child is
punishable by 3 to 8 years imprisonment and sexual
intercourse without the use of force or threat with a
minor who has attained the age of 15 is punishable by
6 months to 2 years imprisonment (10).

Itis crucial that anindividual is accurately identified
as a child or an adult when that person has committed
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or is suspected of committing a crime. As mentioned
above, the type and length of any sanctions to be
imposed for crimes committed may vary depending on
whether a person is adult. Therefore, the uncertainty
of age may resultin a potential suspect facing higher or
lower criminal sanctions than what would otherwise
be applicable. Age determination based on teeth
maturation is highly studied in forensic science due to
the fact that the degree of dental development is less
influenced by systemic factors rather than skeleton,
and teeth are the most resistant part of the body in the
decomposition process (11). To date, the correlation
of third molar development and chronological age was
studied in many studies and found effective (4,5,7,12-
14); besides, a study by Thevissen et al. (15) conducted
on 9 different populations with the same degree of
third molar development, found that age was at most
14 months different. Consequently, the importance of
population-based studies rises to estimate adulthood.
For the determination of age based on the status of
tooth formation, Demirjian’s method among many
other methods stands out to be the best method with
its excellent interobserver agreement (3,4,12,13). One
other proposed method which stands out for its ease
of application is Cameriere’s method. Previous studies
have discussed the use of Cameriere’s third molar
maturation index (l,, ) which classifies patients with
l,,, smaller than 0.08 as adults (2,5-7,14). Therefore,
the first aim of the study is to compare both methods’
sensitivity and specificity on distinguishing adults
from minors, and whether there is a more suitable
cut-off value for I, in Turkish population.

Materials and Methods

The retrospective study was approved by the
Ethics Committee of istanbul Okan University
(decision number: 101/11, date: 26.12.2018). Power
analysis indicated that 512 samples are required
for the study (G Power 3.1.9.2). Nine hundred eight
digital panoramic images of individuals aged between
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14 and 24 years were collected at random from the
digital archive of Faculty of Dentistry Department
of Dentomaxillofacial Radiology between 2017-
2018. The included radiographies belonged patients
without any systemic disorders, dental anomalies,
pathology present in alveolar bone, and whose left
mandibular third molars were present. The included
mandibular left third molars were non-decayed, free
of periapical pathology and didn’t consist of any
dental restorations or root canal material. Panoramic
radiographies of patients of unknown age or those
lacking left mandibular third molars were excluded
from the study. Digital panoramic images of 512
individuals were included, of which 306 were females
and 206 were males. Images were exported in JPG
format. The chronological age for each patient was
calculated by subtracting the date of radiography
taken from the date of birth (year/month).

Demirjian’s mineralization stages (DS) of the tooth
development were classified from enamel calcification
till apices closure (A-H stages) (16). |, is calculated
as the sum of the distances of open apices (a,+a,)
divided by the length of the tooth (l) (Figure 1). When
the apices of the tooth are completely closed, I,,,=0is
recorded. The measurements were done using Image)
v1.52p and bundled with 64-bit Java for Windows
(National Institutes of Health, Bethesda, USA; https://
imagej.nih.gov/ij/download.html).

Statistical Analysis

Statistical analysis is done using IBM SPSS v21.
Cohen’s Kappa score (k) and intra-class correlation
coefficient (ICC) were used for inter and intra-observer
reliability. Re-evaluation of randomly selected 100
radiographies were done by first and second observer
after two weeks without the knowledge of age and
sex of patients.

The diagnostic capabilities of the methods to
estimate adulthood was tested with receiver operating

Figure 1. A) Representation for Cameriere’s equation; | is the
third molar length, al and a2 are the open apices distances, B)
Third molar at G stage, C) Third molar at H stage

characteristic (ROC) curves. The true positives, was
defined as the proportion of correct classification
of adults, hence sensitivity; and the true negatives,
was defined as test’s ability to classify minors, hence
specificity of the methods were also evaluated. The
sensitivity and specificity of the test were integrated
for post-test probability (pp) of individuals attaining
legal age (18 years of age or more). Pp is calculated
by Bayes’s theorem, where p=0 value equals to the
present frequency of people who aged between 14-23
years old, and p1 and p2 represents the sensitivity and
specificity of the relevant tests. The data was obtained
from Turkish Statistical Institute, http://www.turkstat.
gov.tr/UstMenu.do?metod=temelist (8).

Pp= (pO+p1)
(p0*p1)+(1-p2)(1-p0)

Results

The results of k and ICC for DS were highly
consistent as 0.91 and 0.97, while k and ICC values for
l,,, were 0.89 and 0.94 respectively.

The ages of patients were not statistically different
between groups according to sex. Mandibular third
molars which are at B and C stages were too small in
number to be taken into account, so the resultsinclude
information obtained from D stage which corresponds
to the time crown formation is completed. Only
the ones grouped under H stage and I,,,<0.08 have
statistically higher mean age for females than males
(p<0.009) (Table 1).

To test the classification performance of methods
to estimate adulthood, the patients who attained
the age of 18 and older are classified as adults and
the others as minors. The areas under ROC are 0.88
[95% confidence interval (Cl), 0.85-0.91] for DS and
0.89 (95% Cl, 0.86-0.91) for I, , which indicated quite
excellent and compatible performance of the methods
(p<0.001).

The best cut-off value from the current data is
calculated according to Youden Index J of 0.63 which
corresponds to I, <0.2 with a range of 95% Cl, <0,13-
<0.27. The 1,,<0.2 cut-off value for I, had 81.22%
sensitivity and 81.87% specificity (p<0.001), positive
likelihood ratios and negative likelihood ratios of the
several cut-off values are also presented in Table 2. This
means that a developed third molar with a maturity
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index below 0.2 is more than 4.48 times more likely to
be observed in an adult compared to a minor.

The stages of H, G and I,,,<0.08 and I,,,<0.2 are
evaluated in terms of sensitivity and specificity and
the results were summarized in Tables 3 and 4. In
females both results presented high specificity values
compared to males. In females the specificities of H
stage and |, <0.08 were 97.8% and 94.4% whereas in
males the results were 93.4% and 92.6% respectively.
The sensitivities of H stage and I <0.08 stayed quite
low in females compared to males, being 41.4% and
46.8% respectively. In males the sensitivities of H stage
and ,,,<0.08 were 64.3% and 71.4% respectively. The
stages of H and I,,,<0.08 have high power to identify
minors from adults for both sexes. The percentages
of correct classification of adults and their post-test
probabilities are summarized in Tables 3 and 4.

As the investigated new cut off value of I,,<0.2
increased the sensitivity, the problem is that the

probability of classifying minors incorrectly, hence the
ratio true negatives is decreased from 97.4 to 87.2 for
females and from 92.6 to 77.2 for males with respect
tol,,<0.08.

Discussion

Estimating adulthood is important for medicolegal
reasons and the decision of methods on this matter
should be consistent and reproducible. To minimize
the possible error and have reliable outcomes,
combination of methods is recommended since there
is no perfect diagnostic test on the determination of
legal age. Until now, both methods’ reproducibility
were studied and compared, and the idea of the
present study is to apply both methods to a sample in
the Turkish population.

Several studies found sexual dimorphism for third
molar developmentin H stage (3-5,7,17). As is the case

| Table 1. Summary of DS and I, according to age and sex

| | Male | Female
—__
D 15.04+1.19 14.74+1.21 p=0.812
E 50 15.5+1.15 70 15.07+1.58 p=0.925
DS F 40 16.46+1.39 69 16.69+1.71 p=0.641
G 36 17.66+1.61 55 18.32+1.95 p=0.072
H 53 19.89+2.08 50 21+1.75 p=0.004*
;<0.08 60 19.71+2.05 57 20.67+1.87 p=0.009*
0.08<l,,<0.2 92 18.95+2.21 107 19.44+2.34 p=0.096
[ 0.2<l,,<0.3 116 18.4+2.33 155 18.69+2.47 p=0.321
0.3<l,,,<0.5 161 17.74+2.33 216 17.96+2.55 p=0.445
0.5<l,, 45 15.01+1.14 88 14.99+1.18 p=0.893
“Statistically significant differences, I, : Third molar maturity index, SD: Standard deviation

| Table 2. Sensitivity, specificity, confidence intervals (Cl), positive and negative LR of several cut-off points for I,

Cut-off value Sensitivity 95% ClI Specificity 95% Cl LR+ LR-
<0.07 56.35 48.8-63.7 95.47 92.6-97.4 12.44 0.46
<0.08 58.56 51.0-65.8 94.86 91.9-97.0 11.4 0.44
<0.1 62.98 55.5-70 93.05 89.8-95.5 9.06 0.4
<0.15 72.93 65.8-79.3 88.52 84.6-91.7 6.35 0.31
<0.2 81.22 74.8-86.6 81.87 77.3-85.9 4.48 0.23
<0.25 87.29 81.5-91.8 74.32 69.3-78.9 3.4 0.17
<0.3 90.61 85.4-94.4 64.35 58.9-69.5 2.54 0.15
LR+: Positive likelihood ratios, LR-: Negative likelihood ratios, I, : Third molar maturity index, Cl: Confidence interval
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Table 3. Percentage values of sensitivity, specificity,
correct classification, and posttest probabilities for
females when G and H stages, I,,,<0.08 and I, ,<0.2 are
used for legal age estimation

3mM

G H 1,,<0.08 | 1,,<0.2
Sensitivity 333 |41.4 |46.8 73.9
Specificity 90.8 |979 |974 87.2
Correct classification 64.1 (835 |85.4 82.3
Posttest probability 64.2 703 |70.8 80.9

I,,, Third molar maturity index

Table 4. Percentage values of sensitivity, specificity,
correct classification, and posttest probabilities for
males when G and H stages, I,,<0.08 and I, ,<0.2 are
used for legal age estimation

3mM

c H 1,,<0.08 |1,<0.2
Sensitivity 229 (643 71.4 87.1
Specificity 85.3 | 934 92.6 77.2
Correct classification 69.9 | 77.4 |79.1 80.5
Posttest probability 68.2 | 68.3 68.5 80.9

I, Third molar maturity index

with previous studies, the results of the present study
also had statistically significant higher mean ages for
females with third molars corresponding H stage and
for,,,<0.08 than males, supporting earlier third molar
maturation in males. Mincer et al. (18) found that 90%
of males and 92% of females presenting third molars
were at H stage in American children. H stage is stated
as a cut-off value for estimation of legal age in Mexican
and Colombian populations (12). Cameriere et al.
(2) compared the sensitivity and specificities of G, H
stages with 0.08 cut-off value for Italian population
and concluded that the post-test probabilities of third
molars at H stage and has I, <0.08 are both 98%. The
sensitivity values of Gali¢ et als (7) study in Croatian
individuals on 0.08 cut-off value was significantly high
for both sexes, 84% and 91% for females and males
respectively higher than the results of the current
study. The specificity values of I, <0.08 is quite high
being 97.4% for females and 92.6% for males and
consistent with the previous studies (5-7,13,14,19,20).
Even though the present study’s sensitivity and
specificity results are comparable to Cameriere et al.’s
(2) study, post-test probabilities stayed low being at
most 80.9% (2,6,7). The post-test probability of the
present study when using H stage or cut-off value of

0.08 is 70% for females and 68% for males. Moreover,
correct classification of females and males were low as
85.4% and 79.1% respectively for I, ,<0.08. The results
of Cavri¢ et al.’s (5) study in black African population
contradicted the results of the present study, their
study showed only 10% incorrect classification with
94% pp. Another study on the French population
tested I, ,<0.08 on the assessment of the adulthood
and found lower specificities 88.8%, 88.4% with higher
post-test probabilities 87.9%, 89.9% for females and
males respectively when compared with the results of
the present study (21).

The study of Gulsahi et al. (14) discussed the utility
of 0.08 cut-off value in a sample of Turkish individuals.
The results of their study had 94.6% and 85.9%
sensitivities for females and males respectively with
100% specificity. From the ethical perspective, the
results were consistent with the desired outcomes. In
other words, the test’s capability to distinguish minors
and preserving their legal rights is 100%. The results
of the current study revealed 46.8% sensitivity and
97.4% specificity for females and 71.4% sensitivity and
92.6% specificity for males. A recent study conducted
on Turkish individuals had high specificity values being
96.2%, 94.9% with substantially lower sensitivity
values being 55.4% and 75% for females and males,
respectively (22). The variance of sensitivity values
might be due to the influx of immigration, the increase
of population, and the parallel increase of inaccurate
civil registration in rural areas in recent years.

Another cut-off value was obtained from the
dataset of the present study. When the new cut-
off value, I, <0.2, was considered for legal age
estimation, the sensitivity of the new value rises
from 46.8% to 73.9% for females and 71.4% to 87.2%
for males while specificity decreases from 97.4% to
87.2% for females and 92.6% to 77.2% for males. The
post-test probabilities of I,,<0.2 were increased for
both sexes with respect to the results of I,,<0.08.
From the statistical perspective when ethics were
not considered, a new cut-off value 0.2 may be
used practically. Akkaya and Yilanci’s (22) study also
reported a better cut-off value for Turkish individuals
being |, ,<0.19 for females which was very close to the
cut-off value of the current study. The results suggest
that newly identified cut-off value might produce
more accurate discrimination. Here lies the dilemma
of the current study that in expense of 27% decrease
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in false negatives, could 10% decrease of specificity
be ignored in females with the cut off I, <0.2 with
respect to I, <0.08. Even though the desired values of
sensitivity and specificity are obtained from the new
cut-off value, ethical considerations of legal purposes
determine its utility. Still, the aim is solely based on
legal purposes and the 0.2 cut-off value has 12.8%
and 22.8% chances of classifying minors as adults for
females and males respectively. Such high chances of
misclassification can easily violate minors’ legal rights
in the Turkish population.

Every year more and more migration occurs and
Turkey with its strategic place being a bridge between
middle-east and Europe becomes a suitable place
for refugees and immigrants to settle. Therefore, the
profile of the population changes slightly each yearand
up-to-date population-based studies are important
for contributing new evidence and information for
forensic science.

Conclusion

For age estimation, the methods should have
high specificity to decrease the number of false
classifications of minors as adults and protect their
legal rights. The cut-off I, ,<0.2 seemed to increase
the test performance with respect to sensitivity and
post-test probability, while decreasing specificity
values. Therefore, I, <0.08 and H stage might still be
recommended for adulthood estimation for Turkish
males, but for Turkish females, based on ethical and
legal considerations I, <0.08 and I, <0.2 provide

3M 3M
respectively the best and sufficient results.
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Abstract

Objective: Halitosis or bad breath is one a problem that can have a profound effect
on the quality of life associated with health. The purpose of this systematic review
and meta-analysis was to investigate the treatments used to treat halitosis.
Materials and Methods: This study involved a systematic review and meta-analysis.
It was used in conjunction with treatment, management, therapy, and therapeutics
for the first-call combination of bad breath, bad breath, halitosis, pseudohalitosis,
halitophobia. Finally, these articles were removed according to the text and 37
articles remained.

Results: The effect of chemical methods on the treatment of bad breath was
significant; halitosis was reduced by 1.19 [95% confidence interval (Cl), 1.57 t0 0.78].
Additionally, there was heterogeneity between studies (Q=11.32). Mechanically,
despite the presence of heterogeneity between studies (Q=5.41), the p-value was
not statistically significant (p=0.15), with the effect of the combined methods, bad
breath was reduced to 1.18 (with a 95% Cl, 1.68 to -0.51). Additionally, there is
heterogeneity (Q=12.14).

Conclusion: The results of this study show that chemical and compound methods
are effective in reducing bad breath.

0z

Amag: Halitozis veya agiz kokusu, saglikla iliskili yasam kalitesi tizerine dnemli
etkileri olabilecek sorunlardan biridir. Bu sistematik derleme ve meta-analizin
amaci, halitozisin tedavisinde kullanilan yontemleri incelemektir.

Gerec ve Yontemler: Bu calisma bir sistematik derleme ve meta analizdir. Veri
tabanlarinda agiz kokusu, halitozis, pseudohalitozis, halitofobi ile tedavi, yonetim,
terapi ve terapdtikler kelimelerinin kombinasyonlari tarandi. Son olarak, bu
makaleler metne gore degerlendirildi, 41 tanesi ¢cikarilarak 37 makale dahil edildi.
Bulgular: Kimyasal ydntemlerin agiz kokusunun tedavisi tizerindeki etkisi belirgindi;
halitozis 1,19 diizeyinde azaltildi [%95 giiven araligi (GA), 1,57 ila 0,78]. Ek olarak
calismalar arasinda heterojenite bulunmaktaydi (Q=11,32). Mekanik olarak,
calismalar arasinda heterojenite olmasina ragmen (Q=5,41), p degeri istatiksel
olarak anlamli degildi (p=0,15), kombine yontemlerin etkisi ile agiz kokusu 1,18
dizeyine azaltildi (%95 GA, 1,68 ila -0,51). Ek olarak heterojenite de bulundu
(Q=12,14).

Sonug: Bu calismanin sonuclari, kimyasal ve bilesik yontemlerin agiz kokusunu
azaltmada etkili oldugunu gostermistir.
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Introduction

Bad breath, also referred to as halitosis and oral
malodor, is one of the grave problems that many
people try to avoid. Under normal conditions, the
human breath is odorless and has a distinctive odor
called ‘human odor’ (1,2). Approximately, a quarter of
the world population have halitosis, with the majority
exhibiting this condition occasionally (3). Patients
usually do not express the primary complaint; instead,
the patients’ family members and relatives become
aware of the condition (3,4).

Dental practitioners estimate that only 25% of the
population has halitosis, and the remaining 75% only
has a medical condition or halitophobia (5). Several
treatment modalities have been suggested for the
treatment of halitosis; however, there is no consensus
yet on a standard protocol for this problem.

Although many studies have been undertaken
on halitosis, no systematic review or meta analysis
has been published on techniques to evaluate the
halitosis and the treatment modalities of halitosis.
Therefore, the present systematic review and meta-
analysis were undertaken to review the treatment
modalities of halitosis during the past 20 years.

Materials and Methods

Combinations of the words halitosis, bad breath,
oral odor, pseudohalitosis, and halitophobia with
the words treatment, management, therapy, and
therapeutics were used for the initial search. The
search in databases brought up 1175 records, which
were transferred to the Mendeley software. Then, a
search based on ‘author’, ‘year’, and ‘title’ revealed
441 repeated records. The approval for the this
study was approved by ethical committee of Kerman
University of Medical Sciences (approval code:
IR.KMU.REC.1397.472.).

Statistical Analysis

At the end of this stage, 737 records remained
after the elimination of 441 repeated records. Finally,
37 articles (Table 1), were evaluated (Figure 1).

Results

The effect of chemical techniques on halitosis was
statistically significant; i.e., halitosis decreased by
1.19% [at 95% confidence interval (Cl): -0.78-1.57].
Also, there was a heterogeneity between the studies
(Q=11.325) (Table 2).

Despite the heterogeneity between the studies
(Q=5.41), the p-value did not indicate statistical
significance (p=0.15) (Table 2).

The effects of combined techniques on the
elimination of halitosis were significant; i.e., halitosis
decreased by 1.18% (at a 95% Cl: -0.51 to -1.68).
In addition, there was heterogeneity between the
studies (Q=12.142) (Table 3).

All work included initial search of the articles,
selection of them, record and interpretation of the
articles and meta-analysis was done by two authors
of the article.

Discussion

The results showed that the pharmaceutical
techniques are useful in this respect; however,
mechanical techniques are useful, too. Also, a
combination of chemical and pharmaceutical
techniques was found to be effective.

Akkaoui and Enhibi (6) and Buunk-Werkhoven et al.
(7) reported the results only based on questionnaires,
with no tools for measuring the severity of halitosis,
including halitometers and volatile sulfur compounds
(VSC) analyses; therefore, they were eliminated.
These reports are studies that have a very small
sample size (1 to 6) with a specific medical condition
or specific manifestations of a medical condition (8-
10). These studies are suitable for introducing new
diseases but cannot be generalized due to their very
small sample size. Therefore, they are not included
in systematic reviews. For example, Lopes et al. (9)
evaluated the effect of photodynamic therapy with
the use of methylene on the oral surfaces in five 14-
16 year-old subjects.

Another study whose abstract was available was
carried out by Yaegaki and Sanada (11) in 1992 on
the effect of olive oil and essential oils on decreasing
halitosis in comparison with repeated rinsing of the
oral cavity. The researchers concluded that the use of
these oils could decrease halitosisby 65% (11).

A study by Rassameemasmaung et al. (12) showed
that the use of a herbal extract of G. mangostana
might be useful as an adjunct in the treatment of
halitosis.

An evaluation of the year of publication showed
that 18 studies were published from 2015 on, and
19 articles were published from 2015 to 2018. Of all
the studies published after 2015, almost half (nine
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38 of records identified through
database searching PubMed and

1137 of records identified through database
searching scopus, Cochrane, Science direct, ect

|

441 of records after duplicates removed

A

734 of records
screened

_.I 517 of records excluded |

A

Eliminating non-relevant articles
Inclusion criteria:

217 of full-text
articles assessed

Age criterion of >5 years
# At least one measurement method( ORG,
VSC levels, and measurements of hydrogen

sulfide, methylmercaptan, and/or dimethyl

!

117 <

100 of studies included
in qualitative synthesis

sulfide levels.

41 Excluded based on main
text and other criteria

A 4

4 articles lacked the data required for the
present meta-analysis
2 articles did not have any data

59 of studies included in
quantitative synthesis
(meta-analysis)

2 articles were in the form of questionnaires,
4 articles were related to in vitro studies

3 articles were carried out on dogs

5 articles were eliminated due to a very small

sample size
2 articles were non-English (1 Chinese& 1
Russian)

37 of studies included in
meta-analvsis

Figure 1. Flow diagram for study selection
ORG: Organoleptic scores, VSC: Volatile sulfur compounds

studies, 24.3% of all the studies) were published in
2016, indicating that the discrepancies in the results
of studies on the treatment of halitosis have attracted
the attention of researches more than ever.

A study by Porter and Scully (13) showed that the
use of mechanical techniques, such as cleaning the
surface of the tongue, brushing, use of dental floss,
and periodontal treatments, could control the dental
plaque and decrease halitosis.

In a study by Chen and Jin (14) 251 articles
were included. These researchers showed that the
mechanical cleaning of the tongue surface (brushing
and scrubbing) significantly decreased halitosis (a
decrease in VSC and Winkel tongue coating index, and
an improvement in the periodontal status) in the case
group. However, there was no significant difference
between the case and control groups.
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Several studies have shown a relationship between
halitosis and periodontitis (15-17). At present, the
majority of researchers believe that the two factors
above affect each other (18).

Several studies have shown that chlorhexidine
(CHX), essential oils, triclosan, cetylpyridinium chloride
(CPC), chlorine dioxide, zinc salts, benzalkonium
chloride, hydrogen peroxide, and sodium bicarbonate
mouthwashes are successful when they are combined
with mechanical techniques (19,20).

Studies by Thrane et al. (21), and Thaweboon and
Thaweboon (22) showed that mouthwashes such
as CHX, CPC, triclosan, essential oils, quaternary
ammonium compounds, benzalkonium chloride, and
hydrogen peroxide mouthwashes are effective in
decreasing halitosis.
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Table 1. Details of the information included in the systematic review and meta-analyses

Year -
country

QA
score

consort

Sample size and

characteristics

Follow up
period

Type of
study
and
duration

Type of intervention

Methods of
assessment
halitosis

1 2002 Ermis B 20 162 |- RCT Mebendazole, placebo Exitance of bad breath
Turkey 0
81M,71F
2 2003 Winkel EG 40 At days 0 RCT CHX (0.05%), CPC (0.05%), zinc- | Organoleptic, VSC,
Netherland 43.8115.8 and 14 lactate (0.14%) WTCI, tooth staining
21M,19F
3 2004 Roldan S 21 19 1land3 RCT Tongue scraper, CHX-0.05%, Organoleptic, VSC,
Spain 40.4+19.1 months after (CPC; 0.05%), zinc lactate tongue coating,
9M10F baseline (0.14%) periodontal, salivary
flow, subgingival
plaque
4 2006 Faveri M 24 8 |- RCT Tooth brushing; tooth brushing | VSC, organoleptically
Brazil 19.25+1.4 and inter-dental flossing; tooth | and by volatile sulphur
6M,12F brushing and tongue scraping;
tooth brushing, inter-dental
flossing and tongue scraping
5 2006 Dal Rio AC 25 38 |- Case CO, laser, shar plan lasers VSC
Brazil 0 control
13 M, 25F
6 2007 Katsinelos P 22 18 6 weeks Case 20 mg omeprazole, 500 mg Urea concentration
Greece 40.78£10.9 control clarithromycin and 1,000 mg H. pylori in the gastric
10M,8F amoxicillin mucosa
7 2009 Lee JS 25 8 |- RCT Korea red ginseng VSC, urea breath
Korea 47.748.4 test, H.pylori culture,
39 M, 49 F cell culture lyase,
cystathioniney
8 2009 Al-Abbasi AM |21 44 1 week RCT Tonsillectomy Subjective and
Nigeria objective postoperative
assessment
9 2010 Schaefer | 24 31 3 months RCT 0.06% Chlorhexamed, gum Stimulated saliva flow
Germany 0 protection mouthrinse (plus rate
7M,24F 250 ppm sodium fluoride) organoleptic, tongue
coating, VSC, modified
gingival index, plaque
index, bleeding on
probing index
10 (2011 Tanyeri HM 26 58 [ RCT Temperature-controlled RF Otolaryngologic
Turkey 35.8 tonsil ablation examination
30M, 28 F
11 (2011 Malhotra S 25 15 7 days RCT CHX, essential oil mouth rinse | Organoleptic red
India 0 Placebo complex organisms
9M,6F
12 (2012 Song JA 24 N=66 14 day Case A-solution, blended essential [ VSC, salivary pH, oral
Korea Mean age control oils and diluted with distilled status
=24.249.1 water
34M,32F
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13 | 2012 Erovic 23 21 Day 1: 30 RCT Zinc acetate (0.3%) and CHX Measurements of H.S,
Sweden Ademovski S 45.7+13.3 min after (0.025%) with and without MM, and dimethyl
11M,10F interand Day adjunct tongue scraping sulfide levels
14:8-12 h VSC, bacterial samples
after the last from the tongue
inter
14 | 2013 Erovic 25 70 3 months RCT Non-surgical periodontal Organoleptic
Sewden Ademovski S 48.6+14.8 after therapy scores, VSC, gas
36 M, 34 F treatment chromatograph,
tongue coating
15 2013 Oliveira-Neto |23 20 |- RCT Tongue scraper. 2 mouthrinses | VSC
Brazil M 35.9 (0.05% CPC and 0.12% CHX,
30M, 14 F soft-bristled toothbrush and
fluoride toothpaste
16 |[2013 Wilhelm D 24 54 5and 60 min [ RCT Tongue cleaning with tooth VSC, organoleptic
Germany after and tongue gel applied to the
treatment tongue cleaner
17 2014 Ata N 23 34 12 months RCT RF cryptolysis VSC
Turkey 28.2849.3
26 M, 8 F
18 | 2015 Marchetti E 24 20 |- RCT Lactobacillus brevis (CD2) - Tongue coating, VSC
Italy containing lozenges, compared | organoleptic, breath
with placebo print constructed by
BIONOTE®
19 |2015 Sayedi SJ 23 77 case: 5.23+2.61 | -------- RCT Balsam fir, cinnamon, Biofilm formation,
Iran control: 5.78+2.29 coriander, labrador tea, myrrh, | biofilm killing
40 M, 37 F peppermint, sage, sweet
marjoram, thyme, winter
savory
20 |2015 Aung EE 24 30 14 Day RCT Tooth brushing, mouth washing | VSC
Japan 19.80+2.9 with chlorine dioxide, tongue
14 M, 16 F cleaning
21 [2015 lleri Keceli T 23 69 14 Day RCT Scaling-polishing + VSC, organoleptic
Turkey NR tooth brushing + assessment
32M,37F tongue brushing and
scaling-polishing +
tooth brushing
22 |2015 Feres M 22 70 12 Hours RCT Brushing with regular Organoleptic
Brazil 24.318.5 fluoride toothpaste alone, examination, VSC
30M,40F brushing with regular fluoride
toothpaste followed by rinsing
with a 0.075% CPC
23 [2016 Penala S 27 32 |- RCT Probiotics (Lactobacillus Microbial assessment,
India 45.3 salivarius and Lactobacillus halitosis assessment,
0 reuteri, scaling and root red complex organisms
planning)
24 |2016 Dereci O 23 60 s RCT Er, Cr:YSGG laser supported VSC, plaque index,
Turkey 43.7+3.1 34 and 6% periodontal therapy probing depth, clinical
31M,29F months attachment level,
bleeding on probing
25 | 2016 Costa da Mota | 25 L R RCT Antimicrobial photodynamic Microbiological
Brazil AC 14.80+2.50 therapy analysis, VSC
22 M, 24 F
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26 | 2016 Seemann R 22 34 12 h after RCT Mouthwash Cbh12 contains VSC, organoleptic
Germany 44.2 the evening 0.3% zinc acetate dihydrate, score
17 M, 17 F rinse and 0.025% CHX, aqua, glycerin,
12 h after hydrogenated starch
the daytime hydrolysate, alcohol, sodium
rinse fluoride, PEG-40 hydrogenated
castor oil, potassium
acesulfame, citric acid and
aroma Ch12 (a mixture of 0.3%
zinc acetate and 0.025% CHX)
27 |2016 Sokiicti O 24 13 1,3,57,9, |[RCT Orthodontic therapy consisted | VSC, plaque index,
Turkey 0 11, and 13 of molar bands with edgewise | gingival index, probing
5M,8F months after triple buccal tubes with vertical | pocket depth
bonding hooks
28 2016 Erovic 24 21 12 h after RCT Zinc acetate and CHX diacetate; | Gas chromatograph
Sweden Ademovski S 45.7+13.3 rinsing with zinc lactate, CHX, CPC; zinc organoleptic
11M,10F placebo and acetate and CHX diacetate
five mouth with reduced amounts of mint
rinse and menthol; zinc chloride
and essential oil and chlorine
dioxide
29 2016 Lopes RG 22 45 |- RCT Antimicrobial photodynamic VsC
Brazil therapy, tongue scrabing
30 |2017 Silveira JO 21 30 90 days after | RCT Scaling and root planing Organoleptic, VSC
Brazil FMD: 48.13 (+7.78) | treatment
QS: 47.0
8M,22F
31 2017 Caygur A 21 60 Days 7, 14, RCT Glycine powder air-polishing VSC
Turkey 30 combined with scaling and root
planing
32 | 2017 Erovic 22 46 3 Month RCT Zinc acetate and CHX diacetate | Probing pocket
Sweden Ademovski S 48.89 containing mouth rinse, mouth | depth, bleeding on
0 rinse contained the same probing, plaque index,
ingredients except for the organoleptic, VSC, H,S
active substances (0.3% Zn and | and tongue coating
0.025% CHX)
33 [2017 Mamgain P 23 60 14" day, and | RCT Triphala and Ela decoction, Gingival inflammation
India 0 the 21% day CHX 0.2% plaque, organoleptic
0
34 2018 Hashemian F | 25 52 7 days,1 RCT Temperature controlled RF, Tonsil smelling, pain
Iran 0 month, and tonsil ablation, CO, laser bleeding
18M, 34 F 6 months cryptolysis
after the
procedure
35 2018 Gongalves MLL | 24 60 | Case Antimicrobial photodynamic VSC
Brazil control: 37 control therapy
case: 39
0
36 2018 Sezen Erhamza | 26 30 Case Rapid maxillary expansion VSC, organoleptic
Turkey T control
37 2018 Gongalves MLL | 21 39 e RCT Tongue scraping, Photodynamic [ Microbiological
Brazil therapy analysis halimetry

RCT: Randomized controlled trial, M: Male, F: Female, QA score: Quality score, VSC: Volatile sulfur compounds, CHX: Chlorhexidine, WTCI: Winkel tongue
coating index, H. pylori: Helicobacter pylori, H,S: Hydrogen sulfide, MM: Methyl mercaptan, CPC: Cetylpyridinium chloride, RF: Radiofrequency, FMD: Full-

mouth debridement
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Table 2. Overall estimate of the difference between the mean standard for reducing bad breath with pharmacological

methods, mechanical methods and chi-square heterogeneity test

Pharmacological methods

1% Author % weight
Song JA 2012 -1.32 -1.95 -0.90 8.21
Ermis B 2002 -0.75 -1.35 -0.25 7.14
Winkel EG 2002 -1.56 -2.09 -1.20 7.29
Mamgain P 2016 -2.65 -2.69 -1.49 8.03
Seemann R 2016 -0.35 -0.078 0.80 7.02
Sayedi SJ 2015 -0.93 -0.25 -0.65 7.56
Costa da Mota AC 2016 -1.42 -2.15 1.17 7.23
Gongalves MLL 2017 -1.71 -2.16 -1.18 8.19
Katsinelos P 2007 -2.52 -2.91 -1.81 7.95
Malhotra S 2011 -2.59 -2.94 -0.91 7.98
Schaefer | 2010 -2.19 -2.65 -1.65 7.15
Lee JS 2009 -0.64 -1.07 -0.20 8.02
Marchetti E 2015 -1.09 -0.22 -1.19 7.21
ErovicAdemovski S 2016 -1.31 -2.06 -0.34 7.78
ErovicAdemovski S 2013 -1.57 -1.59 -0.54 9.23
Pooled SMD -1.19 -1.57 -0.78 100
Heterogeneity chi-squared = (P=0.001)
I-squared (variation in OR attributable to heterogeneity) =82.1%
Mechanical methods

95% Cl
1%t Author Year SEM % weight

Lower Upper
Dal Rio AC 2006 -2.23 -2.89 -0.85 7.25
Hashemian F 2018 -2.23 -2.91 -0.65 7.45
Silveira JO 2016 -1.85 -1.89 -0.48 7.31
Ata N 2014 1.22 0.07 1.98 7.12
Faveri M 2014 -0.21 -0.54 0.97 6.90
Gongalves MLL 2018 0.98 -0.09 -0.44 7.45
Tanyeri HM 2010 -1.44 -2.09 -0.44 7.51
Sokiicli O 2016 -1.52 -2.21 -0.51 6.15
ErovicAdemovski S 2016 -1.31 -2.06 -0.34 7.78
Dereci O 2016 -1.57 -1.59 -0.54 7.56
Al-Abbasi AM 2009 -1.37 -2.01 -0.54 7.97
lleriKeceli T 2015 -.25 -1.45 0.88 6.21
SezenErhamza T 2018 -0.98 -0.46 -0.89 7.25
Pooled SMD il 1) 1827 -0.62 100
Heterogeneity chi-squared = (P=0.015)
I-squared (variation in OR attributable to heterogeneity) =71.2%
SEM: Standard error of the mean, Cl: Confidence interval, OR: Odds ratio
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Table 3. Overall estimate of the difference between the mean standard for reducing bad breath with combination
methods and chi-square heterogeneity test

1% Author | 3% d | % weight
Lower Upper

ErovicAdemovski S 2012 -1.48 -2.09 -0.89 9.21
Feres M 2015 -1.45 -1.89 -0.71 9.65
Wilhelm D 2013 -2.47 -2.87 -0.95 10.25
Oliveira-Neto JM 2013 0.12 0.75 -0.62 8.65
Lopes RG 2015 -0.089 -1.18 -0.25 11.20
Caygur A 2017 1.32 0.21 2.01 9.54
Penala S 2016 -0.21 -1.75 0.62 9.41
Silvia Roldan 2005 -1.61 -2.42 -1.20 9.52
Aung EE 2015 -1.05 -0.45 1.22 6.54
Pooled SMD -1.18 -1.68 -0.68 100

Heterogeneity chi-squared = (p=0.001)

I-squared (variation in OR attributable to heterogeneity) =85.4%

SEM: Standard error of the mean, Cl: Confidence interval, OR: Odds ratio

CHX has been considered the gold standard for the
treatment of halitosis. CHX, in combination with CPC,
decreased VSC levels to a great extent and decreased
the counts of both aerobic and anaerobic bacteria
in three hours. However, patients might not be
interested in using CHX for a long time, because it has
an unpleasant taste and stains the teeth reversibly
(23).

These research works have shown that brushing
the tongue with toothpaste could reduce the levels of
VSCs for at least 1 h, and this was more effective than
only brushing the teeth (24,25).

Conclusion

The results of the present study showed that the
chemical and combined techniques are effective in
decreasing halitosis.
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Abstract

Objective: Melatonin (MT), which performs many missions such as the activation
of the immune system, regulation of the body's circadian rhythm and body
temperature, is a powerful antioxidant. This study investigated the impact of
radiation on the saliva MT level in individuals with head and neck cancer.
Materials and Methods: Sixteen patients receiving head and neck radiotherapy
were included in the study. The MT levels were measured in salivary samples
taken from these patients before and after radiotherapy and in salivary samples
taken from thirty healthy individuals who had no radiotherapy. Paired t-test and
Student’s t-test were used in the analysis of the data obtained.

Results: When the saliva MT levels were compared before and after radiotherapy
in the patient group, although there was a decrease after radiotherapy, there was
not found a statistically significant difference (p>0.05). Additionally, although the
saliva MT levels before and after radiotherapy were determined to be lower than
the control group, there was no significant (p>0.05).

Conclusion: Although there was no significant difference, the important decrease
in saliva MT levels after radiotherapy in the patient group will enable us to
understand more clearly the effect of ionizing radiation on saliva MT level.

0z

Amag: Bagisiklik sisteminin aktivasyonu, viicudun sirkadiyen ritminin ve viicut
isisinin - diizenlenmesi  gibi bircok gorevi yerine getiren melatonin giclii bir
antioksidandir. Bu arastirma bas ve boyun kanserli bireylerde radyasyonun tikiriik
melatonin seviyesine etkisini arastirmayi amacladi.

Gere¢ ve Yontemler: Calismaya bas ve boyun radyoterapisi uygulanan on alti
hasta dahil edildi. Bu hastalardan radyoterapi dncesi ve sonrasi alinan tiikiriik
orneklerinde ve radyoterapi almamis otuz saglkl bireyin tiiklrik 6rneklerinde
melatonin seviyeleri dlciildi. Elde edilen verilerin analizinde paired t-testi ve
Student's t-testi kullanildi.

Bulgular: Hasta grubunda radyoterapi Oncesi ve sonrasi tiikiiriik melatonin
seviyeleri karsilastirildiginda, radyoterapi sonrasi azalma goriilse de istatistiksel
olarak anlamli bir fark bulunmadi (p>0,05). Ayrica, radyoterapi 6ncesi ve sonrasi
tukirik melatonin seviyeleri kontrol grubundan daha diisiik bulunmasina ragmen
anlamli degildi (p>0,05).

Sonug: Anlamli bir fark olmamasina ragmen, hasta grubunda radyoterapi sonrasi
tlkirik melatonin seviyesinde goriilen belirgin azalma, iyonize radyasyonun
tlkiiriik melatonin seviyesine etkisini daha net anlamamizi saglayacaktir.
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Introduction

Head and neck cancers constitute approximately
3 to 5% of all cancer, and radiotherapy and/or
chemotherapy are extensively used in the treatment
(1,2). Radiotherapy relies on the ability of radiation to
destroy tumor cells and has a considerable place in
the treatment of head and neck cancers (3).

lonizing radiation, with the toxic effect of reactive
oxygen species (ROS) that it causes to increase, can
cause tissue damage through multiple mechanisms
such as cell membrane, DNA, RNA and protein damage,
lipid peroxidation and enzyme oxidation (4-7). ROS
are free molecules that occur during the conversion
of nutrients to energy using oxygen, and it has been
reported that these molecules have an important place
in carcinogenesis (8). Antioxidant defense systems
evolved to control ROS production and to get ahead
of the harmful effects of ROS in the body. Antioxidants
protect healthy cells against the harmful effects of
radiation by various enzymatic (such as glutathione
peroxidase, glutathione reductase, and superoxide
dismutase) and non-enzymatic [such as glutathione,
melatonin (MT), vitamins, selenium, uric acid, beta
carotene, and alpha-tocopherol] systems (5,8-11).

In particular, MT is a powerful ROS cleansing
antioxidant, which is secreted from foremost
the pineal gland (epiphysis), lens, bone marrow,
gallbladder, and gastrointestinal tract (12,13).
It stimulates the circadian rhythm of the body,
arrangement of body temperature, activation of the
immune system, cell proliferation of osteoblasts, type
| collagen synthesis and bone formation (12-14). It
has anti-inflammatory and anti-tumoral effects due
to its immunomodulating effect (12). It also prevents
oxidative stress by stimulating some antioxidative
enzymes or detoxifying free radicals (12,13).

In patients receiving head and neck radiotherapy,
it is predicted that may occur changes in the
salivary glands as well as changes in the quality and
biochemical content of saliva. These biochemical
changes are related to the mechanism of radiation’s
effect in the body, and it is very important in terms
of patients’ quality of life. The objective of our study
was to investigate the essence of the saliva MT level
by detecting biochemical changes in saliva before and
after radiotherapy in individuals with head and neck
cancer.

Meandros Med Dent J 2022;23:291-295

Materials and Methods

Study Design

In the present study, it was planned to investigate
the level of MT in saliva samples that will be collected
from head and neck radiotherapy patients admitted
to Atatlirk University Faculty of Medicine and healthy
individuals. After all planning, by taking the informed
consent form obeying the Declaration of Helsinki
with the decision of Atatlrk University Faculty of
Dentistry Ethics Committee (decision number: 54,
date: 21.06.2017), the saliva samples were taken from
the patients who will receive radiotherapy before and
after treatment and the healthy individuals. The data
obtained as a result of biochemical analysis of saliva
samples were compared statistically.

Patients

The patients who will receive head and neck
radiotherapy in the Department of Radiation Oncology
were referred to the Atatlrk University Faculty of
Dentistry to eliminate infection foci and to improve
oral hygiene before radiotherapy. Sixteen head and
neck cancer patients who had not been treated for
cancer before and who did not have any periodontal
and systemic problems that could lead to changes in
saliva content were included in this study. Eight (50%)
of patients diagnosed the head-neck cancer were
laryngeal cancer, 3 (18.75%) lymphoma, 1 (6.25%)
non-Hodgkin lymphoma, 1 (6.25%) nasopharyngeal
cancer, 1 (6.25%) lower lip cancer, 1 (6.25%) maxillary
sinus tumor, 1 (6.25%) mucoepidermoid carcinoma.
The total fraction number of radiotherapy applied
to the patients was between 13-36 days, the daily
radiation dose was between 1.8-3 Gray (Gy), the
total radiation dose was between 30-70 Gy, and no
individuals received chemotherapy.

Also, thirty healthy individuals who consulted at
Atatlirk University Faculty of Dentistry and did not
receive radiotherapy were included in the control
group.

Saliva Samples

After all individuals in the study rinse their
mouths with water in a quiet room, unstimulated
saliva samples of these individuals were taken into
Eppendorf tubes. In the patient group, saliva samples
were taken before radiotherapy and in the second
month after the start of radiotherapy. All samples
were stored in a refrigerator at -80 °C.
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Laboratory Analysis

The MT level of samples were analyzed by Human
Enzyme-Linked Immunosorbent Assay Kit for MT,
(Catalog No. CEA908Ge, Wuhan USCN Business Co.,
Ltd., USA) in Atatlirk University Faculty of Medicine
Biochemistry Laboratories.

Statistical Analysis

The data obtained after biochemical analysis were
analyzed by SPSS (SPSS 25.0, SPSS Inc., IBM Corp.,
Chicago, IL) software program. While paired t-test was
used to compare the measurements before and after
radiotherapy, Student’s t-test was used to compare
the measurements before and after radiotherapy
with the control group.

Results

The distribution of the control and patient groups
by gender is shown in Table 1. While the mean age of
the control groupwas 41.66+16.44, it was 50.68+13.51
in the patient group.

When the saliva MT levels (1252.83+437.8 pg/mL,
1003.04+543.94 pg/mL, respectively) were compared
before and after radiotherapy in the patient group,
although there was a decrease after radiotherapy,
there was not found a statistically significant difference
as shown in Table 2. When the saliva MT levels of the
patient group were compared with the control group,

Table 1. Distribution of the control and patient groups

by gender
Patient group
n % n %
Male 18 |60 14 |87.5
Female 12 |40 2 12.5

although mean saliva MT levels before and after
radiotherapy (1252.83+437.8 pg/mL, 1003.04+543.94
pg/mL, respectively) were determined to be lower
than the control group (1314.5£504.2 pg/mL), these
differences were no statistically significant as shown
in Table 3 and Table 4.

Discussion

Head and neck radiotherapy causes not only loss
of function in major salivary glands but therewithal
changes in the saliva flow ratio, quantity, viscosity,
pH, buffering capacity, and biochemical parameters
such as some enzyme levels, oxidant-antioxidant
balance (15,16). It is believed that these changes in
the salivary glands are mediated by radiation-induced
free radicals and ROS (17).

The effects of radiotherapy on oxidant and
antioxidant mechanisms are still controversial
today. Khalil Arjmandi et al. (5), in their study on
serum antioxidant/oxidant balance before and after
radiotherapy, observed a statistically significant
decrease in serum Selenium concentration, total
antioxidant status (TAS), Superoxide Dismutase levels
and Glutathione Peroxidase activity (p<0.05). Shariff
et al. (7) also determined lower serum TAS levels
before treatment in patients with head and neck
malignancy than the control group and found this
difference statistically significant. In the same study,
they also observed a decrease in serum TAS levels
after radiotherapy in the patient group compared to
before treatment and associated this with increased
oxidative stress. In contrast, Babiuch et al. (18)
reported that TAS levels were higher in the patients
with premalignant/malignant lesions. It has been
suggested that this situation may be related to the

| Table 2. Statistical comparisons of salivary melatonin levels before and after radiotherapy in the patient group |

Melatonin (pg/mL)

| Before radiotherapy
n Mean * SD
| 16 | 1252.83+437.8

| After radiotherapy |
Mean * SD
| 1003.04+543.94

p-value

| 0.144*

| 1.540

*Paired t-test, p>0.05, SD: Standard deviation

| Table 3. Statistical comparison of salivary melatonin levels before radiotherapy and the control group

Control group

Before radiotherapy

| n | Mean * SD
| 30 | 1314.5£504.2

Melatonin (pg/mL)

|n |MeantSD

| 16 | 1252.83£437.8 | 0.413 | 0.682°

‘Student’s t-test, p>0.05, SD: Standard deviation
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| Table 4. Statistical comparison of salivary melatonin levels after radiotherapy and the control group |

Control group

t
n Mean £ SD n Mean * SD

Melatonin (pg/mL) | 30 | 1314.5%504.2

After radiotherapy

p-value

| 16 | 1003.041543.94 | 1.042 | 0.059°

“Student’s t-test, p>0.05, SD: Standard deviation

increased activity of antioxidant defense systems in
response to oxidative stress.

Although there are many studies on total
antioxidant capacity in the literature, there is a limited
number of studies on MT, one of the most important
antioxidants. These studies are related either to
the relation of MT with type Il diabetes (12) and
periodontal diseases (13,19,20) or to its therapeutic
effect. Whereas, MT is today considered not only as
a hormone but also as an important cell protector
(17). It is important for oral defense because of its
anti-inflammatory effects in the oral cavity and more
effective than conventional antioxidants in reducing
oxidative stress (21,22). In this context, our study
will have an important place in contributing to the
determination of the relationship between MT and
radiotherapy.

In studies, it is shown that approximately 24-33% of
active plasma MT is found in saliva (14,23). Therefore,
in the evaluation of MT levels, it is recommended that
the saliva samples, which are one of the low-cost and
non-invasive methods, have recently been preferred
to blood samples (14,24). Our study was planned on
saliva samples because of to be more easily accessible
and to be considered sufficient in the evaluation of
the MT level.

In the present study, although there is no
statistically significant difference, the decrease in
saliva MT levels after radiotherapy may be attributed
to ROS toxicity and oxidative stress resulting from
ionizing radiation. Also, mitochondrial and metabolic
dysfunctions and mutations in damaged cancer cells
significantly increase ROS formation (25). In our
study, the low levels of saliva MT before and after
radiotherapy compared to the control group may also
be related to the cancer development mechanism and
tissue damage. In this context, saliva MT measurement
can be considered as an assistant parameter in the
evaluation of head-neck malignancies.

The limitation of the present study is the inability
of patient follow-up for a long time because of time
constraints. Patient follow-up is recommended to

Meandros Med Dent J 2022;23:291-295

identify changes and complications that may occur in
a long time after radiotherapy. Additionally, the study
population remained small due to both the capacity
of the oncology unit and the time constraints.

Conclusion

In conclusion, although there is no statistically
significant difference in the present study, we can
say that the decrease in the saliva MT level in head
and neck malignancy patients is exacerbated by the
effect of radiation, based on the marginal difference
between groups. This too will enable us to understand
clearly the effect of ionizing radiation on the saliva MT
level. Although it is estimated that some biochemical
changes occur in saliva with the effect of radiation,
there are not many studies in the literature on MT
levels in head and neck cancer patients. The present
study will contribute to the data obtained in this
respect. Also, a choice of saliva for examining the MT
level will be an advantage in terms of both cost and
sample collection compared to the commonly used
blood tissue.
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Abstract

Objective: In our research, we determined the oral health behaviors and knowledge
levels of the Turkish population with diabetes.

Materials and Methods: In this cross-sectional study, a self-reported questionnaire
was used to assess the oral health practices, knowledge, and awareness items of the
patients with a confirmed diagnosis of type 2 diabetes.

Results: A total of 439 respondents completed the questionnaire in a 6-month
period. A majority of the participants (67%) were unaware about diabetes-
periodontal disease relationship. However, only 9.6% of patients with diabetes
were referred to a dentist for oral health. The rate of participants who received
information about diabetes related increased periodontal risks by dentists was
19.4%.

Conclusion: Our findings showed that type 2 patients with diabetes had poor
attitudes and knowledge about oral health.

0z

Amac: Arastirmamizda, diyabetli Tiirk popilasyonunda agiz sagligina iliskin
davranislar ve bilgi diizeyleri degerlendirilmistir.

Gereg ve Yontemler: Kesitsel calismamizda, tip 2 diyabet hastalarinda agiz saghgina
iliskin tutumlar, bilgi diizeyleri ve farkindalik 6geleri bir anket ile degerlendirildi.
Bulgular: Alti aylik bir siirecte, 439 katihmci anketi tamamladi. Katihmcilarin
blyiik cogunlugunun (%67) diyabet-periodontal hastalik iliskisi hakkinda yeterli
farkindaliga sahip olmadigi belirlendi. Diyabetli bireylerin agiz sagligina iliskin dis
hekimine yonlendirilme orani ¢ok diistik bulundu. Ayrica dis hekimlerinin diyabete
iliskin artmis periodontal riskler hakkinda hastalarini uyarma orani %19,4 id.i.
Sonug: Bulgularimiz tip 2 diyabetik bireylerin agiz saghgina iliskin zayif tutum
sergiledikleri ve yetersiz bilgi diizeyine sahip olduklarini gostermistir.

Introduction

Diabetes mellitus is a chronic metabolic disorder characterized
by hyperglycaemia resulting from damage to insulin secretion or
insulin activity or both (1). It is estimated that the prevalence of
diabetes among adults in developing countries will have increased by
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69% between 2010 and 2030, affecting 439 million
individuals worldwide (2).

Periodontal diseases are inflammatory disorders
of the periodontal supporting tissues that causes
attachment loss and alveolar bone destruction (3).
That the risk of periodontal disease occurrence in
diabetic patients is two to three times higher (4).
The severity of periodontal disease also increases,
especially in long-term diabetic individuals with poor
metabolic control (5).

Periodontal diseases can have significant effects
on glycemic control in diabetics by inducing increased
systemic chronic inflammatory condition (6). There
is an increased risk of diabetes related complications
such as cardiovascular events in diabetic patients with
severe periodontitis (7). Several studies have shown
that the treatment of periodontal diseases improves
metabolic control of diabetes (8,9).

As evidence supporting the bi-directional
relationship between diabetes and periodontal
diseases has increased, prevention and control of
periodontal diseases has become important for
diabetic patients. However, several studies have
shown that there is insufficient knowledge and
awareness about oral and periodontal health among
patients with diabetes (10,11).

The aim of this study is to evaluate the oral hygiene
habits of diabetics in a small Turkish population and
determine patients’ knowledge of the link between
diabetes and periodontal health.

Materials and Methods

Participants for the study were recruited from
those patients attending to the outpatient clinic at the
Department of Endocrinology in Pamukkale University
Hospital. All patients had a confirmed diagnosis of
type 2 diabetes mellitus. Patients who agreed to
participate in the study signed consent forms before
filling out the questionnaire. In a 6-month period, a
total of 439 diabetic patients completed the survey.

The first part of the questionnaire recorded the
demographic characteristics of participants metabolic
control of diabetic patients was evaluated with
glycated haemoglobin (HbAlc) levels. They were
obtained from patient’s medical records. Glycemic
control was classified as three degrees. HbAlc <7%
was considered as good controlled, HbAlc 27 to <8%
as fair controlled and HbA1c <8 as poor controlled (12).

In the second part, gingival health data and the
knowledge of the relationship between periodontal
disease and diabetes were evaluated. Participants
were asked if their dentists informed them about the
risk of diabetes-related periodontal diseases and if
their physicians referred to a dentist for periodontal
health.

The study protocol was approved by the Ethics
Committee of Pamukkale University with 60116787-
020/44409 protocol number (date: 26.06.2018).

Statistical Analysis

Data were analysed by using Statistical Package
for the Social Sciences (SPSS) version 22. Categorical
variables were given as numbers and percentages.
Pearson chi-square analysis was used for the
differences between categorical variables. Statistical
significance was considered as p<0.05.

Results

A total of 439 (276 females and 163 males)
patients completed the questionnaire. Demographic
characteristics of participants are as shown in Table
1. The length of the diagnosis of diabetes was more
than 10 years for 46% of the participants. The rate
of diabetic patients with poor glycemic control was
36.2%. About 39% of the participants had one or
more systemic diseases accompanying diabetes.

Periodontal Health Awareness and Attitudes to
Dental Care

Dental care and oral hygiene behaviours of the
respondents were shown in Table 2. The proportion of
participants who had a dentist visit within last one year
was 43.1% (189/439). The main reason for not visiting
a dentist was finding unnecessary (68%, 170/250).
Majority of the participants (62%) stated that they
did not have any knowledge about gingival diseases.
The rate of respondents who noticed bleeding in
their gums was 31%. About 66% of the participants
reported that they brush their teeth regularly.

Awareness of Diabetic Patients Related to
Periodontal Disease

Participants were asked whether there is a
relationship between diabetes and periodontal
disease (Table 2). Nearly 67% of the respondents
stated that they did not have any knowledge about
the possible association between periodontal disease
and diabetes. Majority of diabetic patients (90.4%)
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| Table 1. Demographic data of the participants

Gender Female/male | 276/163 | 37.1/62.9%

20-29 years 12 2.7%

30-39 years 32 7.3%
Age

40-49 years 82 18.7%

>50 years 313 71.3%

Elementary 295 67.2%

High school 70 15.9%
Education

Collage 57 13%

PhD 17 3.9%

<2000 262 59.7%

2000-4000 146 33.3%
Monthly income (TL)

4000-6000 28 6.4%

>6000 3 0.7%

Smoker 78 17.8%
Smoking status

Non-smoker [ 361 82.2%

Male

o Over-weight/ | 67/85 41.1/58.9%

Waist circumference | gpese

Female

Over-weight/ | 49/223 17.7/82.3%

obese

<1 32 7.3%
Length of diagnosis | 15 102 23.2%
of diabetes (years) 5-10 103 23.5%

>10 202 46%

<7 90 20.5%
HbA1c levels (mmol/ 7 to 8< 190 43.3%
mol)

>8 159 36.2%
Presence of diabetic | Yes 168 38.3%
co-morbidities No 271 61.7%

Oral 255 58.1%

medication
Diabetes treatment insulin 174 39.6%

Only diet 10 2.3%

Yes 259 59%
Diet control

No 180 41%

Yes 164 37.4%
Exercise

No 275 62.6%
TL: Turkish Lira, HbAlc: Hemoglobin Alc

were not referred to a dentist for their periodontal

health. Similarly, 81% reported that their dentist did

Meandros Med Dent J 2022;23:296-302

Table 2. Oral health awareness and dental care habits

of participants

Dentist visit Yes 189 43.1%

(within last No 250 56.9%

year)

Reasons for not | Lack of necessity 170/250 | 68%

visiting a dentist ) o

in the past year Anxiety 37/250 14.8%
Lack of time 31/250 12.4%
Afraid of dental 12/250 4.8%
treatments

Knowledge of Yes 167 38%

gingival disease No 272 62%

Gingival Yes 136 31%

alzzsling No 303 69%

Frequency of 1/Day 159 36.2%

tooth brushing 2/Day 113 25.7%
>2/Day 17 3.9%
1/2-3 Day 72 16.4%
Less than 1/2-3 Day | 78 17.8%

Change of 3 months 176 40.1%

aileliE 6 months 139 31.7%
1 year 61 13.9%
Less than 1 year 63 14.4%

Interdental Yes 206 46.9%

EE No 233 53.1%

Do you think Yes 148 33.7%

e (SR No 291 66.3%

association

between

diabetes and

periodontal

health?

Referral to Yes 42 9.6%

e No 397 90.4%

physician

Information by | Yes 85 19.4%

a dentist on oral No 354 30.6%

health

not inform them about the importance of periodontal
health relating to their diabetes.

Distribution of the questions determining knowledge
and awareness according to gingival health attitudes are
shown in Table 3. 80.2% of those who have knowledge
about gingival diseases and 84.4% of the participants
who are aware of diabetes is a risk factor for periodontal
diseases reported brushing their teeth at least once a
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Table 3. Distribution of the attitudes to gingival health by knowledge and awareness items |

Awareness of association between

RhoRieeciolieheialidseass diabetes and periodontal health

n (%)

n (%)

P-value Yes

Dentist visit (within last year)

Yes 79 (47.3) | 116 (42.6) NS 74 (50) 121 (41.6) NS
No 88(52.7) | 156 (57.4) 74 (50) 170 (58.4)
Frequency of tooth brushing

1/day 67 (40.1) |92 (33.8) 0.000 58 (39.2) | 101 (34.7) 0.000
2/day 59 (35.3) | 54 (19.9) 56 (37.8) |57 (19.6)

>2/day 8 (4.8) 9 (3.3) 4 (7.4) 13 (4.5)

1/2-3 day 16 (9.6) 56 (20.6) 19 (12.8) 53 (18.2)

Less than 1/2-3 day 17 (10.2) 61 (22.4) 11 (7.4) 67 (23)

Interdental cleaning

Yes 90 (53.9) | 116 (42.6) 0.022 86 (58.1) | 120 (41.2) 0.001
No 77 (46.1) | 156 (57.4) 62 (41.9) |171(58.8)
Information by a dentist on oral health

Yes 83 (49.7) 2 (0.7) 0.000 61 (58.8) 24 (8.2) 0.000
No 84 (50.3) | 270(99.3) 87 (41.2) |267(91.8)
Knowledge of gingival disease

Yes 92 (62.2) |75 (25.8) 0.000
No 56 (37.8) | 216 (74.2)

NS: Not significant

day. Participants who were informed by a dentist on
periodontal health had significantly higher percentages
of the knowledge of gingival diseases and diabetes-
periodontal disease relationship (p=0.000). Awareness
of the relationship in diabetes and periodontal diseases
was significantly higher in respondents who have
knowledge about gingival disease (p=0.000).

The attitudes to gingival health of diabetic patients
who are at high risk for periodontal diseases were
also evaluated separately and presented in Table 4.
Those participants were less likely to report regular
dentist visit, gingival bleeding, use an interdental
cleaning tool, referral to dentist by physician and
being informed in possible periodontal disease risk.
About two thirds of these participants were unaware
of diabetes is a risk factor for periodontal diseases.

Discussion

The key finding of our survey is that type 2 diabetic
patients have insufficient knowledge and awareness

about importance of periodontal health. These results
are consistent with studies in the literature especially
conducted in developing countries (10,13,14).

The rate of those who reported brushing their
teeth more than once daily (29.6%) was lower than
the proportions in the studies performed by Bowyer
et al. (13) (67.2%). It has been reported that as the
educational level and financial income increases,
dental care and periodontal health status improves
(15). Thirty-four percent of the participants remarked
that they do not have regular brushing habits in
present study. The fact that this rate is higher than
the findings of Sandberg et al. (16) (8.7%) can be
explained by the low education and economic status
of our study group.

Regular dental visits are important for the
maintenance of gingival health and prevention of
periodontal complications, especially in diabetics. In
a review, it was emphasised that the proportions of
utilization dental services are very low, especially in
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Table 4. Distribution of oral health variables by diabetes
related factors with a high risk for periodontal diseases

Presence
Length of of systemic
diagnosis diseases
(>10 years) | accompanying
n (%) diabetes

n (%)

HbA1c level

(28 mmol/
mol) n (%)

Dentist visit (within last year)

Yes 68 (42.8) 90 (44.6) 81 (48.2)
No 91 (57.2) 112 (55.4) | 87 (51.8)
Knowledge of gingival disease

Yes 52 (37.7) 71 (35.1) 59 (35.1)
No 107 (67.3) 131 (64.9) | 109 (64.9)
Gingival bleeding

Yes 48 (30.2) 54 (26.7) 51 (30.4)
No 111 (69.8) 148 (73.3) | 117 (69.6)
Frequency of tooth brushing

1/day 56 (35.2) 69 (34.2) 71 (42.3)
2/day 26 (16.4) 52 (25.7) 36 (21.4)
>2/day 7 (4.4) 9 (4.5) 5(3)
1/2-3 day 36 (22.6) 36 (17.8) 23 (13.7)
Less than 34 (21.4) 36 (17.8) 33 (19.6)
1/2-3 day

Interdental cleaning

Yes 76 (47.8) 92 (45.5) 82 (48.8)
No 83 (52.2) 110 (54.5) | 86 (51.2)
Awareness of association between diabetes and periodontal
health

Yes 48 (30.2) 72 (35.6) 55 (32.7)
No 111 (69.8) 130 (64.4) | 113 (67.3)
Referred to a dentist by physician

Yes 13 (8.2) 20 (9.9) 16 (9.6)
No 146 (91.8) 182 (90.1) | 152 (90.5)
Information by a dentist on oral health

Yes 29 (18.2) 40 (19.8) 33 (19.6)
No 130 (81.8) 162 (80.2) 135 (80.4)

HbA1c: Hemoglobin Alc

low- and middle-income countries (17). Similarly, in
present study, 43.1% of patients reported a dental
visit within past 12 months which was consistent with
studies conducted in low income countries (18), but
lower than in high-income countries (13,16). Poudel
et al. (17) stated that in high-income countries, dental
care cost was the leading reason that discourage
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participants from using dental services, while the
main underlying reasons are lack of necessity and
dental anxiety in low-income countries. In our study,
68% of the participants who did not attend regular
dental visits stated that they did not need it which
can be due to not having sufficient knowledge about
gingival health. Bahammam (19), have reported that
diabetic patients who have regular dentist visits know
that they are more vulnerable to gum problems than
non-diabetics, also the rate of taking advice from
their dentists about oral health care is 75%. While
the rate of dental visit within last year was 43%, the
proportion of patients who had been informed about
periodontal disease risk related to diabetes by the
dentist was below 20% in present study. This data
may indicate that dental professionals do not take the
medical history of patients on diabetes or not to take
on responsibility of educating on diabetes related
periodontal health. Those who are taken advice from
healthcare professionals for dental check-up at least
twice a year are more likely to visit a dentist in the last
12 months (14). In our study, the low rate of referral
of the participants to a dentist by physicians for oral
examination may have decreased dental attendance
rates.

Nearly 67% of our study population were unaware
that diabetes is a risk factor for periodontal diseases
in line with most of the studies which reported more
than half of diabetic patients have a lower knowledge
about diabetes-periodontal disease relationship
(19). On the internet-based survey of Amassi and
Dakheel (20), 76% of the diabetic patients were aware
of the adverse effects of diabetes on periodontal
health, which is much higher than our results (33%).
Furthermore, they emphasised that almost half of
the participants in their study have under-graduate
or postgraduate. This difference may be due to the
fact that our population consist of only the patients
attending to diabetes outpatient clinic and have lower
education level.

The severity of periodontal disease is higher in
individuals with poor metabolic control and long-
term diabetes (5). As well as there is some evidence
that periodontal infections influence the incidence
of diabetic complications adversely (21), it has
been reported that the number of microvascular
complications is a risk factor for severe periodontal
disease (22). These findings are important because at
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leastone co-morbidity was detectedin 98.5% of Turkish
patients diagnosed with type 2 diabetes for minimum
5 years (23). Therefore, in present study, we also
evaluated the distribution of gingival health variables
in respondents with poor metabolic control (HbAlc
>8 mmol/mol), diagnosed with diabetes for more
than 10 years and with co-morbidities accompanying
diabetes. We found that gingival health practices
were insufficient in these participants. However,
the percentages of self-reported gingival bleeding,
knowledge with gingival diseases and awareness of
diabetes-periodontal disease relationship were low.
Long-term periodontal care with regular periodontal
maintenance visits ensured reductions in HbAlc levels
of type 2 diabetic patients (24). As well as in a great
majority of our study population, the percentages of
referral and information provided by health and dental
professionals about diabetes related periodontal
diseases in patients with diabetic risk factors for
periodontitis, were very low. It has been known that
good oral health is strongly associated with regular
dental visits.

The results of our study cannot be inferred from the
general diabetic population in the country, due to the
small study population and the low socio-economic
status and education level of the respondents in our
study. This is a limitation of our survey.

Conclusion

Our findings support that there is an essential
requirement for increasing the awareness of
association between periodontal disease and
diabetes for maintaining periodontal health in
diabetic patients. Therefore, it will be beneficial to
enhance the knowledge of physicians and dentists
on the bi-directional relationship between diabetes
and periodontal diseases and to organize education
programstoincrease awareness about the importance
and improvement of periodontal health in diabetic
population. It will bring great benefit to include
detailed periodontal examination and periodontal
maintenance therapy to the program that planned for
the management of diabetes in our society.

Ethics

Ethics Committee Approval: The study protocol
was approved by the Ethics Committee of Pamukkale
University with 60116787-020/44409 protocol
number (date: 26.06.2018).

Informed Consent: Patients who agreed to
participate in the study signed consent forms before
filling out the questionnaire.

Peer-review: Externally and
reviewed.

Authorship Contributions

Concept: G.T.C., S.M.F.,, Design: G.T.C., S.M.F,
Data Collection or Processing: S.M.F.,, Analysis or
Interpretation: G.T.C., Literature Search: G.T.C,
Writing: G.T.C.

Conflict of Interest: No conflict of interest was
declared by the authors.

Financial Disclosure: The authors declared that
this study received no financial support.

internally peer-

References

1. American Diabetes Association, Diagnosis and classification of
diabetes mellitus. Diabetes Care 2006; (29 Suppl 1): S43-8.

2. Shaw JE, Sicree RA, Zimmet PZ. Global estimates of the
prevalence of diabetes for 2010 and 2030. Diabetes Res Clin
Pract 2010; 87: 4-14.

3. Loée H, Anerud A, Boysen H, Morrison E. Natural history of
periodontal disease in man. Rapid, moderate and no loss of
attachment in Sri Lankan laborers 14 to 46 years of age. J Clin
Periodontol 1986; 13: 431-45.

4. Mealey BL, Ocampo GL. Diabetes mellitus and periodontal
disease. Periodontology 2000 2007; 44: 127-53.

5. Kim EK, Lee SG, Choi YH, Won KC, Moon JS, Merchant AT, et
al. Association between diabetes-related factors and clinical
periodontal parameters in type-2 diabetes mellitus. BMC Oral
Health 2013; 13: 64.

6. Lalla E, Papapanou PN. Diabetes mellitus and periodontitis: a
tale of two common interrelated diseases. Nat Rev Endocrinol
2011; 7: 738-48.

7. Saremi A, Nelson RG, Tulloch-Reid M, Hanson RL, Sievers ML,
Taylor GW, et al. Periodontal disease and mortality in type 2
diabetes. Diabetes Care 2005; 28: 27-32.

8. Mauri-Obradors E, Merlos A, Estrugo-Devesa A, Jané-Salas E,
Lopez-Lépez J, Vifias M. Benefits of non-surgical periodontal
treatment in patients with type 2 diabetes mellitus and chronic
periodontitis: A randomized controlled trial. J Clin Periodontol
2018; 45: 345-53.

9. Rodrigues DC, Taba MJ, Novaes AB, Souza SL, Grisi MF. Effect of
non-surgical periodontal therapy on glycemic control in patients
with type 2 diabetes mellitus. J Periodontol 2003; 74: 1361-7.

10. AlHabashnehR, KhaderY, Hammad MM, Almuradi M. Knowledge
and awareness about diabetes and periodontal health among
Jordanians. J Diabetes Complications 2010; 24: 409-14.

11. Shanmukappa SM, Nadig P, Puttannavar R, Ambareen Z, Gowda
TM, Mehta DS. Knowledge, Attitude, and Awareness among
Diabetic Patients in Davangere about the Association between
Diabetes and Periodontal Disease. J Int Soc Prev Community
Dent 2017; 7: 381-8.

Meandros Med Dent J 2022;23:296-302



302 Torumtay Cin and Fenkgi. Periodontal Health Attitudes of Diabetic Patients

12.

13.

14.

15.

16.

17.

18.

American Diabetes Association. 2. Classification and Diagnosis of
Diabetes: Standards of Medical Care in Diabetes-2020 Diabetes
Care 2020; 43: S14-S31.

Bowyer V, Sutcliffe P, Ireland R, Lindenmeyer A, Gadsby R,
Graveney M, et al. Oral health awareness in adult patients with
diabetes: a questionnaire study. Br Dent J 2011; 211: E12.

Yuen HK, Wolf BJ, Bandyopadhyay D, Magruder KM, Salinas CF,
London SD. Oral health knowledge and behavior among adults
with diabetes. Diabetes Res Clin Pract 2009; 86: 239-46.
Gundala R, Chava VK. Effect of lifestyle, education and
socioeconomic status on periodontal health. Contemp Clin Dent
2010; 1: 23-6.

Sandberg GE, Sundberg HE, Wikblad KF. A controlled study of
oral self-care and self-perceived oral health in type 2 diabetic
patients. Acta Odontol Scand 2001; 59: 28-33.

Poudel P, Griffiths R, Wong VW, Arora A, Flack JR, Khoo CL, et al.
Oral health knowledge, attitudes and care practices of people
with diabetes: a systematic review. BMC Public Health 2018; 18:
577.

Sahril N, Aris T, Asari ASM, Yaw SL, Saleh NC, Omar A, et al.
Oral Health Seeking Behaviour among Malaysians with type Il
diabetes. Journal of Public Health Aspects 2014; 1: 1-8.

Meandros Med Dent J 2022;23:296-302

19.

20.

21.

22.

23.

24,

Bahammam MA. Periodontal health and diabetes awareness
among Saudi diabetes patients. Patient Prefer Adherence 2015;
9:225-33.

Amassi BY, Al Dakheel RS. Oral hygiene practice of adult diabetic
patients and their awareness about oral health problems related
to diabetes. Journal of Dentistry and Oral Hygiene 2017; 9: 8-14.
Taylor GW, Borgnakke WS. Periodontal disease: associations with
diabetes, glycemic control and complications. Oral Dis 2008; 14:
191-203.

Nitta H, Katagiri S, Nagasawa T, lzumi Y, Ishikawa I, lzumiyama H,
et al. The number of microvascular complications is associated
with an increased risk for severity of periodontitis in type 2
diabetes patients: Results of a multicenter hospital-based cross-
sectional study. J Diabetes Investig 2017; 8: p. 677-86.

Akin S, Boliik C. Prevalence of comorbidities in patients with
type-2 diabetes mellitus. Prim Care Diabetes 2020; 14: 431-4.
Merchant AT, Georgantopoulos P, Howe CJ, Virani SS, Morales
DA, Haddock KS. Effect of Long-Term Periodontal Care on
Hemoglobin Alcin Type 2 Diabetes. ) Dent Res 2016; 95: 408-15.



Original Article / Ozgiin Arastirma

Meandros Med Dent J

Evaluation of Trabecular Structure Using
Fractal Analysis in Patients Taking Proton
Pump Inhibitors

Proton Pompa Inhibitérii Kullanan Hastalarda Trabekdiler Yapinin
Fraktal Analiz ile Degerlendirilmesi

® Selale Ozel, ® Ozlem Okumus, ® Zeliha Zuhal Yurdabakan

Altinbas University Faculty of Dentistry, Department of Oral and Maxillofacial Radiology, istanbul, Turkey

Keywords
Osteoporosis, proton pump inhibitors, fractal
analysis, radiography, panoramic

Anahtar Kelimeler
Osteoporoz, proton pompa inhibitori,
fraktal analiz, radyografi, panoramik

Received/Gelis Tarihi : 21.04.2021
Accepted/Kabul Tarihi : 06.09.2021

doi:10.4274/meandros.galenos.2021.69345

Address for Correspondence/Yazisma Adresi:
Lect. Selale Ozel, MD, Altinbas University
Faculty of Dentistry, Department of Oral and
Maxillofacial Radiology, istanbul, Turkey
Phone : +90 506 501 63 38

E-mail : selale.ozel@altinbas.edu.tr

ORCID ID: orcid.org/0000-0002-7399-1074

©Meandros Medical and Dental Journal, Published by
Galenos Publishing House.

This is article distributed under the terms of the
Creative Commons Attribution NonCommercial 4.0
International Licence (CC BY-NC 4.0).

Meandros Med Dent J 2022;23:303-309

Abstract

Objective: The aim of this study was to evaluate the changes in the trabecular
bone structure in patients using proton pump inhibitors (PPI) by performing
measurements with fractal analysis, mandibular cortical width (MCW) and
panoramic mandibular index (PMI) on panoramic radiographs.

Materials and Methods: This study consists of 46 patients (20 males and 26
females) using PPl drugs regularly for at least 1 year and systemically healthy 46
persons (20 males, 26 females) as the control group. Fractal analysis was performed
in five regions: the mandibular angle (ROI1), posterior mandible (ROI2), interdental
area between apical of the second premolar and the first molar (ROI3), maxillary
tuber region (R0OI4), anterior mandible (ROI5). PMI and MCW as an indicative of
osteoporosis, were measured on the panoramic radiographs.

Results: For re-evaluated measurements, interobserver and intraobserver
agreements were found to be 0.985 and 0.987, respectively. ROI2-4 (1.732, 1.334,
1.333; respectively) were significantly lower in PPl users, whereas, there was no
significant in ROI1 (1.605) and ROI5 (1.694). The values MCW and PMI were not
statistically significant in PPl users.

Conclusion: Posterior region of the mandible, maxillary tuberosity and interdental
region had lower trabecular microstructures in PPl users. The results of this study
show that patients using PPI at least one year should be considered as regarding
osteoporotic changes during dental treatment.

0z

Amagc: Bu calismanin amaci, panoramik radyografilerde fraktal analiz, mandibular
kortikal genislik (MCW) ve panoramik mandibular indeks (PMI) odlctimleri ile
proton pompa inhibitori (PPI) kullanan hastalarda trabekiiler kemik yapisindaki
degisiklikleri degerlendirmektir.

Gere¢ ve Yontemler: Bu calisma, en az 1 yildir diizenli olarak PPI ilaci kullanan
46 hasta (20 erkek ve 26 kadin) ve kontrol grubu olarak sistemik olarak saglikh
46 hastadan (20 erkek, 26 kadin) olusmaktadir. Fraktal analiz igcin 5 bolge
degerlendirildi: mandibular agi (ROI1), posterior mandibula (ROI2), ikinci premolar
ve birinci molar dislerin apikali arasindaki interdental alan (ROI3), maksiller tiiber
bolgesi (ROI4), anterior mandibula (ROI5). Osteoporozun bir gostergesi olarak PMI
ve MCW indeksleri panoramik radyografiler {izerinde 6lctildii.

Bulgular: Gozlemciler arasi ve gozlemci ici guvenilirlik sirasiyla 0,985 ve 0,987
olarak bulundu. ROI2-4 (sirasiyla; 1,732, 1,334, 1,333), PPl kullanicilarinda kontrol
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grubuna goére 6nemli 6lclide daha distikken, ROIT (1,605) ve ROI5'te (1,694) gruplar arasinda anlaml bir farklilik bulunmadi. PPI
kullanan hastalarda MCW ve PMI degerleri istatistiksel olarak anlamli bulunmadi.

Sonug: PPl kullanan hastalarda posterior mandibula, maksiller tiiber ve interdental bélgenin trabekiiler mikro yapisinda azalma
oldugu goriilmistir. Bu ¢alismanin sonuglari en az bir yil dizenli olarak PPI kullanan hastalarda cene kemiklerinde osteoporotik

degisiklikler goriilebilecegini gostermistir.

Introduction

Proton pump inhibitors (PPI) are commonly
prescribed for peptic ulcer, gastroesophageal
reflux disease, Helicobacter pylori infections. PPI
irreversibly links the proton pump of the parietal
cells in the stomach to hinder acid secretion (1).
However, concern for the adverse effects of PPl due
to being overprescribed is growing. Recent studies
indicated that long-term PPI using increases the risk
of osteoporosis and fractures, and causes kidney
disease, hypomagnesemia and iron deficiency (2).
Lastly, the Food and Drug Administration (FDA) issued
a warning in 2010 that spine and hip fractures can be
observed in patients who intake PPIs for one year or
longer (3). Although the effect of PPI drugs on bone
metabolism is not known exactly, hypochlorhydria
and hypergastrinemia are reported two main
mechanisms. A review of the literature showed that
there are several studies indicating that long intake of
PPI could negatively affect implant osseointegration
and increase the failure rate of implant (4-6).

Fractal analysis is a widely used method in recent
years to characterize the trabecular structure of
the bone, because it is a non-invasive method,
free of charge and allows examining conventional
radiographs. Itis also a widely used method in medical
research for examining microstructure of calcaneus
bone, especially in osteoporotic patients.

However, osteoporotic effect of long term PPI
intake on maxilla and mandible is still unknown. To
answer this question, this study was performed. The
aim of this study is to evaluate the altering trabecular
structure of maxilla and mandible in PPl users using
fractal analysis and mandibular cortical width (MCW)
and panoramic mandibular index (PMI) as an indicator
for osteoporosis.

Materials and Methods

Study Sample
This retrospective study consisted of 46 patients
using PPl (26 female and 20 male, age between 16
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and 77 years) and sex, age matched control group who
applied to the Department of Oral and Maxillofacial
Radiology for various dental complaints. Patients who
regularly used PPl at least 1 year included in this study.
The number of samples for the fractal dimensions (FD)
with a 95% confidence level and an 80% power was
determined as minimum n=27 for each group. In study
group, 34.7% of patients (n=16) used PPI less than 5
years, 30.4% of patients (n=14) used PPl between
5-10 years, 34.7% of patients (n=16) used PPI at least
10 years. Based on the medical history of patients,
active pharmaceutical ingredients were lansoprazole
(32.6%), esomeprazole (40%), pantoprazole (30.4%).
Exclusion criteria for this study were; patients had
bone related diseases or used drugs which affected
bone formation, panoramic radiography with
distortion, poor image quality, lesion, infection or cyst
in selected areas, regions including dentition. Ethics
committee approval was obtained from Altinbas
University Clinical Research Ethics Committee
(approval number: 28, date: 05.11.2020).

Fractal Analysis

All panoramic images were performed with
Newtom 2D Panoramic (Newtom, Verona, Italy) with
the same exposure parameters (72 kVp, 7 mA, 13.6
s). FD of samples were calculated using an image
processing program, imagel bundled with 64 bit Java
1.8.0 which was developed by the National Institutes
of Health.

In this study, 5 regions of interest (ROI) were
identified on the panoramic radiography. Selected
ROIs were as follows (Figure 1):

1. ROI1: 35x35 pixels in the mandibular angle

2. ROI2: 30x70 pixels in the posterior mandible

3. ROI3: 18x18 pixels in the area between apical of
the second premolar and the first molar

4. ROI4: 18x18 pixels in the maxillary tuber region

5. ROI5: 30x70 pixels in the anterior mandible

FD was performed based on the method used by
White and Rudolph (7) (Figure 2).
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Figure 1. ROIs were selected for fractal analysis on panoramic
radiography
ROI: Regions of interest

Initially, selected regions were identified and
duplicated (Figure 2A). Then the Gaussian filter
(sigma=35 pixels) was used for blurred image and
extraction of detail and noise (Figure 2B). The
blurred image was removed from the original image
and the mean value of 128 was applied to show
radiographically components of the bone (Figure 2C).
The resulting image was made binary to separate bone
marrow from trabeculae (Figure 2D). Median filter
was used to remove noise from the image (Figure 2E).
Then the binary image inverted to show trabeculae
then converted to the skeletonize type (Figure 2F, 2G).
This step allows to demonstrate skeletal structure of
the bone. Skeletonized image may be superimposed
on the original image to show the trabecular structure
of the selected region (Figure 2H). Lastly, the image
segmented into squares with dimensions of 2, 3, 4,
6, 8, 12, 16, 32, 64. This process is led to measure
heterogeneity of the bone as well as. The slope of the
logarithmic regression line shows the value of the FD.

Panoramic Mandibular Index

Aratio of MCW to distance between inferior border
of mandible and mental foramen was calculated for
PMI measurement based on the method of Benson et
al. (8) (Figure 3A).

Mandibular Cortical Width

Two parallel lines were drawn across the inferior
and superior border of the mandibular cortex at the
level of mental foramen. Then a perpendicular line
between two parallel lines was measured (Figure 3B).

Statistical Analysis

IBM SPSS 25.0 (SPSS, Chicago, IL, USA) was used for
statistical analysis. Normality of the sample data was

Figure 2. Fractal analysis procedures. Image was selected and
duplicated (A). Gaussian filter was applied on the selected
image (B). The blurred image was subtracted from the
original image (C). The image made binary (D). Median filter
was used to remove noise from original image (E). Invertion
(F). Skleletonization (G). Demonstration of trabeculation on
original image (H)

Figure 3. Measurements of PMI and MCW on panoramic
radiography

PMI: Panoramic mandibular index, MCW: Mandibular cortical
width

assessed using Shapiro-Wilk test. We used a student
t-test as a parametric test for radiomorphometric
indexes, and Mann-Whitnet U test as a non-
parametric test for fractal analysis. FD calculations for
20% of all samples were applied twice by two oral and
maxillofacial radiologists who had 4 years experience
for both observers at 2 weeks intervals. Interobserver
and intraobserver agreement were evaluated by
intraclass correlation coefficient (ICC). The level of
statistical significance is set as p<0.05.
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Results

For re-evaluated measurements, interobserver and
intraobserver agreement was found to be 0.974 and
0.970, respectively which shows excellent reliability
(Table 1). Descriptive analysis and results based
on student t-test were shown in Table 2. FD values
of posterior area of mandibula were higher than
anterior for both groups. Posterior mandibula (ROI2),
interdental bone (ROI3) and tuber maxilla (ROI4) were
significantly lower in PPl users whereas, there was not
significant in mandibular angle (ROI1) and anterior
mandibula (ROI5). Whereas, tuber maxilla (ROI4)
has the highest difference (p=0.01), difference of the
interdental bone (ROI3) was the lowest rate (p=0.041)
among selected interested regions. The values of
MCW and PMI as a radio morphometric index were
not statistically significant in PPl users.

Discussion
In recent years, researchers indicated some
adverse effects of PPl including Vitamin B12

deficiency, hypomagnesaemia, increased risk of bone
fracture, thrombocytopenia (2). Lastly, FDA warned
that long-term using of PPl may increase the risk of
bone fracture (3).

| Table 1. Inter-rater and intra-rater reliability |
%95 confidence

ICC ..

limits
Intra-observer 0.974 0.942 0.988 | 0.000*
Interobserver 0.970 0.934 0.987 | 0.000*

“Statistically significant in the study group 'p<0.05, ICC: Intraclass
correlation coefficient

Association between PPls and increased fracture
risk is still unknown. There are a lot of conflicting
results between previous studies. Increasing of the
histamine level, hyperparathroidism, hypochlorhydria,
an adverse impact of PPl on bone turnover have been
recently discussed by the researchers (5,9-11). Our
results promote previous findings and reveal that
long-term effects of PPIs may be deleterious on bone
formation. In accordance with the FDA warnings, a
majority of clinicians are still overprescribing this
medicine. Strict controls on the administration of PPI
should be applied by clinicians.

The recent literature linked some drugs may
interact with PPls (12,13). A cohort study with a
large population indicated coadministration PPIs
with bisphosphonates could be a high risk of hip
fractures happening. Researchers denoted a growing
concern about oral bisphosphonates and PPls, which
were commonly used by elderly patients. Authors
remarked this result needed further studies to explain
interaction between two drugs (12). Another study
assessed the efficacy of risedronate and PPls on
vertebral structures. This randomized clinical trial
revealed that using risedronate with PPls was not
relevant to vertebral fractures (13). Since patients
had bone formation disorders and used drugs that
affect bone formation were excluded in our study, the
relationship between bisphosphonates and fracture
risk was not evaluated. On the other hand, in our
study, patients were often taking PPls to impair the
effect of non-steroidal anti-inflammatory drugs (NSAI)
on gastrointestinal systems. PPl coadministration with
NSAI could cause osteoporotic changes on bone.

| Table 2. Descriptive analysis of sample data

| PPI users

Control group

| feewses Jcoolgow e |
-IIIME_WWII-ME_MW-

ROI1 1.605 0.004 1.597 1.610 0.013 1.609 0.018 |[1.598 |1.690 |0.092 10.394
ROI2 46 | 1.732 0.059 1.567 1.833 0.266 46 1.76 0.061 |[1.641 |1.868 |0.227 10.019"
ROI3 46 | 1.337 0.021 1.29 1.365 0.075 46 1.346 0.023 (1318 |14 0.082 10.041"
ROI4 46 |1.333 0.022 1.267 1.365 0.098 46 1.346 0.025 ([ 1.309 |1.409 |0.100 10.010"
ROI5 46 | 1.694 0.020 1.61 1.753 0.143 46 1.704 0.038 |[1.642 |1.834 |0.192 '0.379
MCW 46 |3.182 0.653 1.6 4.5 2.9 46 3.268 0.565 |2 4.1 2.1 0.582
PMI 46 | 0.230 0.078 0.12 0.532 0.413 46 0.3 0.066 |[0.171 | 0.456 |0.284 0.792
Min: Minimum, Max: Maximum, SD: Standard deviation, “Statistically significant in the study group “p<0.05, *Mann-Whitney U test, *Student's t-test,
PPI: Proton pump inhibitors
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Number of studies evaluating dental procedures
affected by PPl-related bone formation disorder are
limited to date. In recent years, the retrospective
cohort study assessed the impact of PPl intake on
dental implant osseointegration in 1,918 implants
and the failure rate of osseointegration was found
4.30 times more likely among PPl users than
nonusers (7). Similarly, another large cohort study
investigated whether the negative effect of PPl on
osseointegration and rate of implant failure was
found 6.8% and 3.2% in PPl users and nonusers,
respectively (6). However, these retrospective studies
had some potential confounding factors such as
duration of treatment, regular user and type of PPI.
Regular PPl intake is crucial due to the fact that based
on detailed anamnesis obtained from patients in
this study, most of the patients only used PPI for 2
or 3 weeks when they had a gastrointestinal system
related symptoms. In our study, patients used PPI
regularly at least one year were included. Recently, Al
Subaie et al. (4) observed the postoperative effect of
PPl on osseointegration in rats tibia by using Micro-
computed tomography. Results of this study indicated
the serious effects of administration of omeprazole
after implant surgery on bone healing. Younger rats
were preferred for this study due to having a better
bone healing process. However, outcomes of the
study indicated that the effect of administration of PPI
could be likely more harmful in elderly patients. Our
concern is that long-term preoperative use of PPl may
have more deleterious effects on bone healing than
only postoperative use for 2 weeks.

To our knowledge, this is the first study to evaluate
trabecular structure on panoramic radiographs using
fractal analysis in PPl users. In the present study,
we selected the ROIs as large as possible based on
suggestions of the study by White and Rudolph (7).
Alterations in anterior maxilla and posterior mandible
were found statistically significant in a previous study
evaluating morphological structure of maxilla and
mandible among osteoporosis and control groups
(8). Another study reported that the supracortical
area above the angulus mandible and anterior to
the mental foramen were significantly lower among
patients using the aromatase inhibitors (14). In our
study, FD values of posterior mandible (ROI2) and
tuber maxilla (ROI4) were found significantly lower
among PPl users than control group, whereas the

difference in anterior region of mandible (ROI5) was
not statistically significant. Alterations in the tuber
maxilla is the highest difference among selected ROls,
and corpus mandible is the second region. A possible
explanation of this result may be that because
osteoporotic changes associated with cancellous
bone and maxilla had more trabecular structure and
less cortical bone than mandible (15). Bones with
the high ratio of trabecular bone to cortical bone are
eightfold more sensitive to blood circulation due to
high turnover of trabecular bone (16). Additionally,
explanation of being not different in the mandibular
anterior region may be this reason. In the present
study, the maxillary tuber region had the highest
difference among selected ROIs. This result revealed
that osseointegration of implant in the maxillary
tuberosity could be difficult in the long term of PPl use
due to low bone quality. We could not select maxillary
anterior region because the image quality of maxilla
anterior bone is low due to artefacts (16).

Our results revealed that values of MCW and
PMI were not statistically significant. The possible
explanation of this result could be that osteoporotic
alterations developed more rapidly in trabecular bone
than cortical bone and parameters of MCW and PMI
depend on cortical bone of mandible (17).

In our study, changes in bone microstructure was
assessed by using fractal analysis. Fractal analysis is
non-invasive, free of charge and high reproducibility
technique. There are numerous applications of
fractal analysis in dentistry (17-20). Principle of
fractal analysis depends on the box counting
method and calculates the number of FDs. FD values
inversely correlate with the bone mass. However,
standardization of parameters on radiographs is a
crucial factor for reliable outcomes. A recent study
indicated that parameters of radiography such as
exposure time can change the voxel size which result
in different outcomes (21). Another study showed that
differences in image resolution between panoramic
radiography and cone beam computed tomography
resultin different FD values. Authors offered that using
panoramic radiography in fractal analysis studies due
to high image resolution of panoramic radiography
(22).

As a limitation of the present study, patients have
used drug for different durations so their effects
may be different from each other in clinical practice.
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Further studies are needed to evaluate the relationship
between duration of use and osteoporosis risk. One
other limitation is that the radiologic bone structure
of the patient before using the drug is not known
exactly. Therefore comparative radiological studies
before and after PPl use are needed to obtain more
meaningful clinical results.

Conclusion

Current study aims to evaluate the trabecular
structure of mandible and maxilla in patients intake
PPI at least one year. Posterior region of mandible,
maxillary tuberosity and interdental region had lower
trabecular microstructure in PPI users. PMI and MCI
as an indicator of osteoporosis were not statistically
significant. Patients using PPI at least one year should
be considered as regard osteporotic changes while
dental treatment.
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Abstract

Objective: This study aimed to assess the knowledge and attitudes toward
periodontal health of Turkish women and determine their socio-demographic,
behavioral, and subjective factors.

Materials and Methods: The sample of cross-sectional study consisted of 407
pregnant. Data on socio-demographic factors, behavioral patterns, pregnancy-
related characteristics, self-reported periodontal health, willingness to initiate
the periodontal treatment, and dental care referral and advice from a family
doctor/gynecologist, the knowledge and attitudes toward periodontal health were
collected using a structured questionnaire.

Results: Oral health knowledge was associated with education level and self-
perception of tooth mobility, whereas oral health attitudes were associated with
education level, dental flossing, dental check-up during pregnancy, the absence
of self-reported gingival bleeding, gum swelling and redness, and tooth mobility
among pregnant women. Having a higher education level, using daily flossing,
having a check-up during pregnancy, the absence of self-reported gum bleeding
and tooth mobility, having a history of premature birth, having longer periods of
gestation, and having greater knowledge are predictors of more positive attitudes.
Having a higher education level and having more positive attitudes are the
predictors of better knowledge.

Conclusion: Most pregnant women have limited knowledge about the effect of
periodontal health on birth outcomes; nevertheless, the level of knowledge about
the effect of periodontal health on pregnancy is high.

0z

Amac: Bu calismanin amaci Tiirkiye'de yasayan gebelerin, periodontal sagligina
yonelik bilgi ve tutumlarini degerlendirmek ve sosyo-demografik, davranissal ve
subjektif faktorleri belirlemektir.

Gere¢ ve Yontemler: Bu kesitsel calismaya 407 gebe dahil edildi. Gebenin sosyo-
demografik faktorleri, davranis kaliplar, gebelik o6zellikleri, kendisi tarafindan
bildirdigi periodontal saglik durumu, periodontal tedaviyi kabul etme istegi, dental
tedaviler icin aile hekimi/kadin dogum uzmani tavsiyesi ile sevk edilmesine iliskin
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verileri ve periodontal sagliga yonelik bilgi ve tutumlarini iceren sorularin bulundugu anketler katimcilara uygulandi.

Bulgular: Agiz saghgi hakkindaki bilgi egitim dizeyi ve gebenin kendisi tarafindan bildirilen dis mobilitesi ile iliskiyken; agiz saghg
ile ilgili tutumlar ise egitim dizeyi, dis ipi kullanimi, gebelikte dis hekimi muayenesi, gebenin kendisinin bildirdigi diseti kanamasinin,
dis eti sisliginin ve dis mobilitesinin olmamasi ile iliskilendirildi. Egitim diizeyinin yiiksek olmasi, giinliik dis ipi kullanimi, gebelikte
dis hekimi muayenesi, kendisi tarafindan bildiren dis eti kanamasi ve dis mobilitesinin olmamasi, gecmiste yasanilan erken dogum
oOykistine sahip olma, gebelik siiresinin uzun olmasi ve daha fazla bilgiye sahip olma daha pozitif tutumlarin prediktérii olarak
tespit edildi. Daha yiiksek egitim diizeyine ve daha olumlu bir tutuma sahip olmak da daha iyi bir bilgi seviyesinin prediktorii olarak

bulundu.

Sonug¢: Bu calismanin sonuclarina gore gebelerin ¢cogunlugunun periodontal saghgin dogum sonuclar lzerindeki etkisi hakkinda
sinirli bilgileri varken, periodontal saghgin gebelik lizerindeki etkisine iliskin bilgi diizeyleri yine de yliksek bulundu.

Introduction

During pregnancy, a woman may be more
prone to periodontal diseases due to the hormonal
changes and the alteration in the immune system
(1). Evidences reported the negative effects of
pregnancy on periodontal health and the link
between periodontal disease and adverse pregnancy
outcomes, including low birth weight, preterm birth,
preeclampsia, and miscarriages (2,3). In recent years,
recognizing the importance of periodontal health
in pregnancy has resulted in increased interest in
studying the knowledge and attitudes of pregnant
women. Previous studies showed that most pregnant
women had limited knowledge about periodontal
health and its possible effects on pregnancy and
negative attitudes towards the safety of periodontal
treatment (4-9).

To improve the oral health of pregnant women
and their baby, collaborative oral health promotion
strategies between medical and dental health
professionals and the antenatal care policy are
needed (8,10-13). In recent years, although the
importance of dental care attendance and the safety
and effectiveness of the preventive, diagnostic and
restorative dental treatments during pregnancy has
been emphasized in the routine antenatal examination
(14,15), the prevalence of dental service usage and
the percentage of pregnant women who received
oral health counseling during their pregnancy are still
low and periodontal health is neglected in oral health
education programs (12,16,17).

In Turkey, there are a few studies which
examined the awareness, attitudes and knowledge
on periodontal diseases among pregnant women
according to socio-demographic factors (18-21).
Along with clinical factors, the wide range of socio-
demographic, psychological, behavioral and subjective

factors which may affect the knowledge and attitudes
of pregnant women must be considered when
developing culturally sensitive oral health promotion
programs (8,11-13,22,23). There is scarcity of studies
evaluating the relationship between these factors and
the knowledge and attitudes of pregnant women.
Therefore, the aims of the study are to assess the
knowledge and attitudes towards periodontal health
among Turkish pregnant women and to determine
the socio-demographic, behavioral and subjective
factors affecting their knowledge and attitudes. We
hypothesized that significant differences would exist
in the knowledge and attitudes of Turkish pregnant
women in term of socio-demographic, behavioral,
and subjective factors.

Materials and Methods

This study was conducted on a consecutive sample
of 407 pregnant women attending antenatal clinic at
the Faculty of Medicine of Bolu Abant izzet Baysal
University, Department of Obstetrics and Gynecology,
between April 2019 and June 2019.

Based on the reported 39% (p) prevalence of
pregnant women who visited a dentist in the last
year (24), a desired 95% confidence level, desired
precision of 5% (d), considering non response rate
of 10%, a minimum sample size of 402 subjects
was calculated using the formula n=z2 p q/d% All
procedures performed in this study were approved
by the Clinical Researches Ethics Committee of Bolu
Abant izzet Baysal University (decision no: 2018/221,
date: 13.12.2018). Participation was voluntary, and
informed written consent was also obtained from
each pregnant woman before the start of the study.
Inclusion criteria for participation were pregnant
women who were healthy and aged 18 years or older.
The exclusion criteria were inability or unwillingness to
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give informed consent, not speaking/reading/writing
Turkish, and a personal history of chronic diseases
and psychiatric illness. Eligible pregnant women
were recruited in the waiting room by a researcher
(U.M.U.) and informed written consent was obtained
from pregnant women after providing information
about the study.

Data Collection

Data on socio-demographic and behavioral
factors, pregnancy-related characteristics, self-
reported periodontal measure, willingness to
initiate the periodontal treatment, and having a
dental care referral and advice from family doctor/
gynecologist, the knowledge and attitudes towards
periodontal health were collected using a structured
questionnaires.

Instrument

The Knowledge Scale which consists of 10 items
with a 3-point Likert scale (0= disagree, 1= neither
agree nor disagree, 2= agree) was used to determine
pregnant women’s knowledge about dental health,
nutrition, smoking, periodontal disease as well as
its effect on pregnancy outcomes. This scale scores
ranged from 0 to 20, with higher scores indicating a
higher level of knowledge.

Pregnant women’s attitudes towards healthy
eating, periodontal treatment, oral hygiene and
routine dental checkups during pregnancy were
assessed using the attitude scale. This scale consisted
of 4 items that are scored using a three-point scale
ranged agree (2) to disagree (0). Scale scores ranged
from 0 to 8, with higher scores indicating more
positive attitudes.

Development and Validation of the Scale of
Knowledge and Attitudes

The initial item pool of 31 items (knowledge 18
items and attitudes 10 items) was generated by two
researchers (T.P.) and (G.U.) through comprehensive
reviews of published literatures and existing
instrument (4,6,18). Following the generation of the
initial item pool, face and content validity of items
developed in this study were evaluated by an expert
panel consisting of comprising two periodontists, one
dental public health specialist, one biostatistician, and
one gynecologist. They independently rated each item
using the item-level content validity index (I-CVI) for
its relevancy (‘not relevant -1’ to ‘very relevant-4’) and
clarity (‘not clear-1’ to ‘very clear-4’). An I-CVI 20.78
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was defined as having good content validity (25).
Twelve items with an I-CVI value of <0.78 (knowledge
6 items and attitudes 6 items) that had I-CVIs of 0.78
were excluded from the questionnaire and the final
scales were obtained.

According to the recommendations of the expert
panel, two knowledge items were revised to improve
their clarity and understanding and reassessed by this
panel.

According to the opinion of the expert group, two
questions were included in this survey: willingness
to initiate the periodontal treatment (yes vs. no),
and having a dental care referral and advice from
family doctor/gynecologist (yes vs. no). Pregnancy-
related characteristics, including the trimester of
pregnancy, the number of pregnancies, and having a
history of premature birth (yes vs. no) were obtained
through the pregnant women’s medical records.
Socio-demographic variables included age (years),
monthly family income (<Turkish Lira (TL) 1,000
(low), TL 1,000-2,999 (lower-middle), TL 3,000- 4,999
(upper-middle), = TL 5,000 (high) (26), employment
status (unemployed vs. employed), location (rural vs.
urban), having national health insurance (yes vs no),
and educational level (<8 years vs. >8 years) (27).

Five self-reported measures of general and oral
health behavior were included: tooth brushing
frequency (> twice a day vs < once a day) (28), use
of dental floss (yes vs. no) (28); dental attendance
patterns (regular vs. problem-oriented) (28); dental
check-up during pregnancy (yes vs. no) (4, 6) and
smoking during pregnancy (yes vs. no) (29).

Self-reported periodontal disease was assessed
using the three items on gingival bleeding, gum
swelling /readness, and tooth mobility. Response
options for each item were “yes” and “no (30,31).
Self rated oral health was assessed using a single-item
guestion with ordinal response options, which were
grouped into good (excellent, very good, good) and
bad (fair and poor) (32).

Statistical Analysis

Descriptive statistics were used to summarize
the study. Data normality was tested using the
Kolmogorov-Smirnov test. Due to the non-normal
distributions, the Mann-Whitney U test was used to
test significant differences between two groups while
Spearman’s rank correlation coefficient was used
to evaluate the relationship between two variables
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measured on an ordinal or continuous scale. Two
multiple linear regression analyses with backward
stepwise selection method were conducted for
knowledge and attitudes to identify its related factors.

All variables found to be significant (p<0.10) in
univariate analysis were entered into the multivariate
regression analysis. R? statistic was used to determine
the proportion of variance explained by the predictors.
The standardized [ coefficients were calculated for all
variables. Reliability of the scales was assessed using
the Cronbach’s alpha coefficient and the corrected
item-total correlation. A Cronbach’s alpha value of
0.5-0.69 is considered for a new scale as acceptable
(33). For item-total correlation, we considered a value
greater than 0.20 (34).

In addition, the test-retest reliability of the
scales was assessed using the intra-class correlation
coefficients (ICC) in a subsample of 46 pregnant
women who were reinterviewed about 2 week after
the first interview. According to Walter et al. (35), the
required sample size for the test retest reliability was
calculated was determined based on the following
parameters: a=0.05, $=0.20, acceptable ICC=0.80, and
hypothesized ICC=0.90. Following these parameters,
46 women were required. We considered an ICC
greater than 0.75 as excellent agreement (36).

Results

The sample consisted of 407 pregnant women, with
mean age of 29.08 [standard deviation (SD)=5.67].
Of these, 67.3% were housewives, 47.9% lived rural,
39.3% had formal school education, 83.8% had health
insurance, 40% were in lower-middle income groups,
43% were in the third trimester period, 89.9% did
not smoke. The mean number of pregnancies in
the sample was 2.33 (SD =1.10; range, 1-6). 75.9%
had a problem-oriented dental visits pattern, 30.5%
brushed their teeth > twice a day, 57.7% didn’t use
dental floss, and 29.7% visited the dentist for dental
check-ups during their pregnancy. More than half of
women perceived signs of gingival bleeding (56.3%)
and gum swelling and readness (56.5%) but only
18.4% reported the presence of tooth mobility. Of
these, 7.1% had a dental care referral and advice from
family doctor/gynecologist, 83.5% were willing to
initiate the periodontal treatment during pregnancy,
and 88% rated their oral health as good (data not
shown).

Mean knowledge was 16.96 (SD =2.36), mean
attitude was 7.55 (SD =1.13). The corrected item total
correlations were all positive and more than 0.20,
supporting the internal reliability of these scales. The
Cronbach’s alpha was 0.63 for knowledge and 0.79 for
attitude. For test-retest reliability, ICC’s for knowledge
and attitude were 0.84 and 0.86, respectively (data
not shown).

Asseenin Table 1, the total score on the knowledge
scale was positively correlated with income (r=0.106,
p<0.05). Women with 8 years or less of schooling
had lower knowledge (p=0.001) and attitude scores
(p=0.041). The scores on the attitude (p<0.001) and
knowledge (p=0.04) were found to be lower among
pregnant women who reported “tooth mobility”.
Lower attitude scores were found among pregnant
women who reported gingival bleeding (p=0.008), gum
swelling and readness (p=0.007), not having dental
check ups during pregnancy (p=0.001), and no flossing
(p=0.025). Among pregnancy-related characteristics,
increasing gestational stage (r=0.155, p<0.05) and
having a history of premature birth (p=0.002) were
associated with more positive attitudes.

As seen Table 2, the final model explained 21.8
and 8.9% of the variation in attitude and knowledge,
respectively. Having a higher education level, the use
of dental floss, having a check-up during pregnancy,
having a history of premature birth, having longer
periods of gestation, having greater knowledge, the
absence of gum bleeding and tooth mobility were
found to be significant predictors of more positive
attitudes. Higher education level and positive attitudes
were the predictors of better knowledge.

Table 3 showed that most of the pregnant women
knew about the increased risk of caries due to
frequent consumption of sugar containing foods and
beverages (94.3%), the main cause of periodontal
disease (90%), the relationship between eating foods
high in protein, calcium, phosphorus and vitamins A,
Cand D and good oral health during pregnancy (89%),
the first signs of gum disease (86%), the cause of tooth
loss (85%), the control methods in the prevention of
periodontal disease (75%), and the negative effect of
smoking (72%). More than half of them didn’t know
about the increased risk for low birth weight, preterm
birth, and pre-eclampsia due to periodontitis (60.7%),
and the best time to perform non-surgical periodontal
therapy during pregnancy (59.2%). In addition, 74%
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Table 1. Differences in scores of oral health knowledge and attitude according to socio demographic, behavioural and
subjective characteristics of study participants (n=407)

Knowledge Attitudes
Characterictics
Mean * SD Mean * SD

Age (years) (r) 0.011 -0.040
Income (r) 0.106* -0.031
Employment status?® Unemployed (n=274) 16.87+2.31 7.55+1.15
Employed (n=133) 17.12+2.47 7.54+1.09
p-value 0.103 0.679
Location?® Rural (n=195) 16.81+2.43 7.47+£1.23
Urban (n=212) 17.09+2.30 7.62+1.02
p-value 0.171 0.220
National health insurance® Yes (n=341) 16.95+2.39 7.55+1.12
No (n=66) 17.012.22 7.51+1.15
p-value 0.884 0.726
Educational level® <8 years (n=160) 16.44+2.68 7.41+1.28
>8 years (n=247) 17.30£2.08 7.64+1.02
p-value 0.001 0.041
Toothbrushing® <once a day (n=283) 16.90+2.26 7.55+1.10
>twice a day (n=124) 17.08+2.59 7.53+1.20
p-value 0.108 0.933
Dental flossing? Yes (n=172) 17.08+2.33 7.65+£1.01
No (n=235) 16.86+2.39 7.41+1.26
p-value 0.326 0.025
Smooking? Yes (41) 16.68+3.10 7.34+1.29
No (366) 16.99+2.27 7.57+1.11
p-value 0.905 0.161
General dental attendance pattern® Regular (n=98) 16.87+2.19 7.461£1.21
Problem-oriented (n=309) 16.98+2.42 7.57+1.10
p-value 0.377 0.283
Dental check-up during pregnancy?® No (n=286) 16.75+2.68 7.16£1.56
Yes (n=121) 17.04+2.22 7.71+0.84
p-value 0.775 0.001
Self-rated oral health? Good (n=358) 17.03+2.33 7.55+1.12
Bad (n=49) 16.40+2.55 7.51+1.19
p-value 0.089 0.990
Self-reported gingival bleeding?® Yes (n=229) 16.82+ 2.51 7.37+1.36
No (n=178) 17.13£2.16 7.78+0.67
p-value 0.402 0.008
Self reported gum swelling and readness?® Yes (n=230) 16.92+2.47 7.40£1.29
No (n=177) 17.00£2.22 7.73+0.84
p-value 0.806 0.007
Self-reported tooth mobility? Yes (n=75) 16.09+3.13 6.74+1.79
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No (n=332) 17.15+£2.11 7.7310.82
p-value 0.043* <0.001
Self-reported willingness to initiate the periodontal Yes (n=340) 16.91+2.45 752
treatment®

No (n=67) 17.20+1.83 7.65%1.02
p-value 0.920 0.412
Receipt of oral health referral and advice from family | Yes (n=29) 16.75+2.21 7.65+0.89
doctor/gynecologist®

No (n=378) 16.97+2.38 7.54+1.14
p-value 0.414 0.961
Number of pregnancies (r) 0.020 -0.031
Gestational stage (r) 0.078 0.155%*
History of premature birth? Yes (70) 17.02+2.37 7.80+0.80

No (337) 16.67+2.33 7.49£1.18
p-value 0.161 0.002
“Correlation is significant at the 0.05 level (2-tailed); 2Statistical evaluation by Mann-Whitney U test, SD: Standard deviation, r: Spearman’s rank
correlation coefficient

| Table 2. Socio-demographic, behavioral and subjective predictors of the knowledge and attitudes

(R?=0.235; adjusted R?>=0.218)

Having a higher education level 0.105 0.051 0.095 2.064 0.040
Using dental flossing 0.206 0.103 0.090 2.005 0.046
Having a check-up during pregnancy -0.392 0.116 -0.158 -3.382 0.001
Self reported absence of gum bleeding 0.355 0.104 0.156 3.401 0.001
Self-reported absence of tooth mobility 0.679 0.135 0.233 5.016 0.000
Having a history of premature birth -0.354 0.136 -0.118 -2.616 0.009
Having longer periods of gestation 0.190 0.063 0.137 3.022 0.003
Having greater knowledge 0.078 0.022 0.164 3.590 0.000
Knowledge (R?=0.10; adjusted R?=0.089)
Having a higher education level 0.319 0.110 0.138 2.887 0.004
Having more positive attitudes 0.402 0.107 0.192 3.766 0.000
B: Unstandardized coefficients, B: Standardized coefficients, Std. Error: Standard error
of them had false knowledge about the relationship Discussion

between hormonal change during pregnancy and
periodontal health.

Most women had a positive attitude towards
eating a balanced diet for their own health and that of
their unborn child (92.6%), giving more attention their
oral care for preventing periodontal diseases (92.4%),
visiting the dentist for a check-up before pregnancy
(91.1%), the effects of periodontal treatment on her
pregnancy and the health of her baby (86%) (Table 4).

In Turkey, oral health as one of consultancy
issues was included in the recent Prenatal Care
Management Guide of Ministry of Health, 2014 (37).
Family medicine and obstetric practitioners have
a responsibility for giving advise and information
on oral and dental health (37). Hovewer, earlier
studies (18,19) reported that the inter-professional
collaboration among healthcare providers and dental
professionals is required to improve the oral health
care and dental care-seeking behaviour of Turkish
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| Table 3. The distribution of item responses of the knowledge scale

Yes Don’t know | No
n (%) n (%) n (%)
1. During pregnancy, frequent consumption of sugar containing foods and beverages 384 (94.3) 18 (4.4) 5(1.2)
increase caries risk
2. Hormonal change during pregnancy can affect periodontal tissue 46 (11.3) 60 (14.7) 301 (74)
3. Untreated periodontal diseases may lead to loss of teeth 344 (84.5) 53 (13) 10 (2.5)
4. The gingival health is controlled by effective oral hygiene measures (e.g, brushing twice 307 (75.4) 78 (19.2) 22 (5.4)
daily and daily flossing)
5. The main cause of periodontal disease is bacterial plaque 365 (89.7) 35 (8.6) 7 (1.7)
6. Periodontitis is associated with a higher risk of low birth weight, preterm birth, and pre- | 129 (31.7) 247 (60.7) 31 (7.6)
eclampsia
7. Non-surgical periodontal therapy (scaling and root planing) during the second trimester 158 (38.8) 241 (59.2) 8(2)
is safe
8. Bleeding gums are one of the first signs of gum disease 349 (85.7) 53 (13) 5(1.2)
9. Smoking during pregnancy increases the risk of health problems for baby and mother 292 (71.7) 105 (25.6) 10 (2.5)
10. Eating foods high in protein, calcium, phosphorus and vitamins A, C and D is necessray 362 (88.9) 31 (7.6) 14 (3.4)
for good oral health during pregnancy
| Table 4. The distribution of item responses of the attitude scale |

Agree No opinion Disagree

n (%) n (%) n (%)
1.Pregnant womens must eat a balanced diet for for their own health and that of 377 (92.6) 27 (6.6) 3(0.7)
their unborn child
2.Pregnant womens must pay attention their oral care for preventing periodontal 376 (92.4) 27 (6.6) 4 (1.0)
diseases
3.Women must go to the dentist for dental check-ups before pregnancy 375 (91.1) 28 (6.9) 4 (1.0)
4.Periodontal treatment has a positive effect in my pregnancy and the health of my | 350 (86) 35 (8.6) 22 (5.4)
baby

pregnant women as well as to increase the awareness
towards these topics of medical providers. In addition,
Turkish pregnant women had limited knowledge
about periodontal disease and its possible effects on
pregnancy. To develop the collaborative efforts, the
factors affecting the knowledge and attitudes towards
periodontal health should be determined culturally
sensitive. In this study, we aimed to assess the
knowledge and attitudes towards periodontal health
among Turkish pregnant women and determine
its socio-demographic, behavioral and subjective
predictors.

We found that the majority of pregnant women
had the proper knowledge about periodontal diseases
(i.e. developing due to the bacteria, gingival bleeding,
and tooth loss when untreated), caries risk and
nutrition which are consistent with previous studies
(10,38). This may be explained by the fact that more
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attention has been paid to these topics in television
programs and advertisements in recent years. The
knowledge level of Turkish pregnant women on the
link hormonal change and periodontal tissue and the
association between periodontal disease and adverse
pregnancy outcomes were better when compared
with previous studies (5,7,38). Hovewer, there is
a need for improving Turkish pregnant women'’s
knowledge on the periodontal health, symptoms and
necessary treatments during pregnancy. Compared to
the previous studies (10,39). This study showed that
Turkish pregnant women were more aware of the
main topics of oral health and the importance of a
balanced diet for their own health and unborn child.
The knowledge level and positive attitudes of Turkish
pregnant women were similar to those pregnant
in developed countries (11,12,29). We found that
most of Turkish pregnant women had positive
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attitudes about the paying attention their oral care
for preventing periodontal diseases, the necessity of
for dental check-ups before pregnancy, the positive
effect of periodontal treatment on their pregnancy
and baby’s health.

In line with previous study of Asa’ad et al. (5), most
Turkish pregnantwomen stated that the gingival health
is controlled by effective oral hygiene measures (e.g,
brushing twice daily and daily flossing). Contradictory
to these findings the Jordanian and Malaysian
studies reported that most pregnant women did not
believe that frequency of teeth brushing should be
increased during pregnancy (38,40). Although most
of Turkish pregnant had positive attitudes towards
the importance of proper oral hygiene behaviours
in maintaining gingival health, only less than half
brushed their teeth more than twice a day and
used dental floss daily. In contrast to our findings,
most pregnant women in some countries reported
tooth brushing twice daily (10,17,30). Decreasing in
oral hygiene behaviours may be attributable to the
complaints experienced during pregnancy such as
nausea, sensitivity to smell and vomiting (19). In line
with our findings, recent studies showed that use of
dental floss were less preferred by pregnant women
than tooth brushing due to a lack of awareness
(15,16,25,39).

The limited number of studies (17,23) reported
that poorer rating of oral health was significantly
associated with having dental caries and dental pain
which were the main reason for visiting dentist among
pregnants. Minority of pregnants were not aware of
having some periodontal problems. The most striking
result of this study, that although more than half of
Turkish pregnants had self-reported symptoms such
as gingival bleeding, swelling, readness, most of
them perceived their oral health as good. This may
be associated with the beliefs that bleedings gums in
pregnancy is normal (30) and gingival changes is due
only to hormonal changes (5) that go away on their
own after the baby’s birth (7,9).

Only 30% of Turkish pregnant women reported
visiting a dentist during pregnancy. This finding similar
to previous studies (9,12). We found that only 39%
had limited knowledge on the safety of non-surgical
periodontal therapy during the second trimester,
whereas most pregnants (83%) had willingness to start
periodontal treatment if their doctor recommends.

This limited knowledge on this topic may be related to
the fact that pregnants were not generally advised for
a dental check up by healthcare professionals (7,17).
As reported in a study of Honkala and Al-Ansari (17)
the majority of Turkish pregnants reported that they
were not referred by family doctor/gynecologist to
a dentist and didn’t take advice from them for oral
health. In line with previous studies (7,9,12,18,19),
we suggest that the effective oral health training
programs are needed for gynecologist or obstetrician
toincrease their knowledge and attitudes towards the
importance of oral health in pregnancy as well as to
encourage dental visits of pregnant women.

Previous studies have reported lower rates of
dental care use when pregnant women have dental
problems, even in countries that provide free access
to public dental services (8,18,19,29). This may be
related negative beliefs about the safety of dental
treatment during pregnancy and the attitudes of
medical as well as dental health providers (9,12,16,26).
Both pregnant women and medical providers should
be educated about the importance of receiving dental
care for the maintenance of optimal oral health by a
multidisciplinary team (7,9,12,18,19).

The knowledge level of pregnant women about the
harmful effects of smoking during pregnancy and the
prevalence of non-smoking were found to be higher,
which are consistent with findings in other published
studies (5,38).

Confirming the study hypothesis, the results
of bivariate analyses showed that knowledge was
positively correlated with income and education level.
Similar findings were reported by previous studies
that higher levels of income (11,24) and education
(11,13) were associated with better knowledge.
Turkish pregnant women with higher knowledge level
had lower perception of tooth mobility. The results of
multivariate analyses showed that higher education
level and positive attitudes were the predictors of
better knowledge. This may be explained by the
fact that having higher levels of education and
income may increase women'’s access to correct and
relevant oral health informations (5). These findings
support previous studies that suggests that the socio-
demographic factors should be taken into account
when planning oral health promotion strategies and
programmes for pregnant women (11,24).
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Attitudes of Turkish pregnant women were
found to be correlated with the level of education
which is in line with previous studies (13,23). We
found that self perceptions of tooth mobility and
gingival bleeding were important predictors of lower
attitudes. In addition, Turkish pregnant women with
lower attitudes reported no flossing and not visiting
the dentist for dental check ups during pregnancy.
This is not surprising considering the fact that positive
oral health behaviors and practice are influenced by
pregnant women'’s attitudes (11).

Increasing gestational stage and having a history
of premature birth were associated with more
positive attitudes. Negative prior experiences during
pregnancy may lead to increase the awareness on
periodontal health and the attitudes towards gaining
oral care.

To the best of our knowledge, this was the first
study evaluating the socio-demographic, behavioral,
and subjective predictors of oral health knowledge
and attitudes among Turkish pregnant women.
However, this study has some limitations. This study
performed was based on a sample of pregnant
women attending a maternal health center in the
western Black Sea region of Turkey which limits
the generalizability of these results. Future large
population and clinical based studies are needed
to confirm the results obtained from this study.
Memory-recall errors and social desirability bias may
threaten the validity of self report data used in this
study. Oral health assessments were not performed
in this study because there was not a separate room
for oral examination and diagnosis. Further studies
are required to examine the agreement between the
normative and subjective perceptions of periodontal
health and the validity and reliability of subjective
measures among Turkish pregnant women. Despite
these limitations, this study may provide valuable
information to the oral health and antenatal providers
in the designing the effective oral health education
programs and specifying culturally specific messages
for pregnant women receiving antenatal care.

Conclusion

A majority of the pregnant women has adequate
knowledge about general oral health, positive
attitudes, and the effect of periodontal health on
pregnancy; though, their knowledge regarding
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periodontal health on birth outcome is limited. Having
a higher education level was found to be a predictor
for both Turkish pregnant women's knowledge and
attitudes. A significant positive association was found
between the knowledge and attitudes. Pregnancy
related characteristics, subjective evaluation of
periodontal health, and behavioural factors were
associated with attitudes. These findings may provide
an insight into the identification of pregnant with
low level of dental awareness and attitudes and the
development of effective health education strategies
through the collaboration between medical and dental
care providers. Both obstetrician and dentists should
work together to improve the awareness and attitudes
of pregnants and to optimize preventive dental and
general health strategies. It is obvious that efforts
to educate pregnants of the benefits of continued
dental care before and during pregnancy is needed.
Nevertheless, this requires educating dentists and
obstetricians of the guidelines and recommendations
for dental care for pregnants.
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Abstract

Objective: Calcium hydroxide (CH) is a preferred interappointment medicament
to increase antimicrobial activity in intracanal irregularities such as internal root
resorption (IRR). This study aimed to compare the effectiveness of EDDY, passive
ultrasonic irrigation (PUI), sonic irrigation, CanalBrush (CB), manual dynamic
irrigation (MDI) and syringe irrigation (SI) in the elimination of CH from IRR cavities.
Materials and Methods: One hundred and twenty-eight single-rooted teeth with
straight root canals were prepared using rotary instruments and split longitudinally.
A standardized artificial IRR cavity was prepared in the middle third of each half
of the specimens. For the negative control group, four teeth were selected which
did not receive any further treatment. The remaining roots were filled with CH and
distributed into a positive control (n=4) group and 6 experimental groups (n=20):
SI; MDI; PUI; EDDY; CB, and Rispisonic (RS). Five-mL 5% sodium hypochlorite and
5 mL 17% ethylenediaminetetraacetic acid were used as irrigants. The quantity
of CH remnants was scored. Results of the scoring were analyzed using statistical
analyses.

Results: None of the tested methods could create cavities free of CH. PUI and EDDY
were found to be significantly more effective than the other investigated methods
(p<0.05). SI was significantly less efficient compared to the other tested groups
(p<0.05).

Conclusion: The activation of irrigants increased the elimination of CH from the
IRR cavities. Among the investigated activation regimens, PUI and EDDY was more
effective than CB, MDI, RS.

0z

Amagc: Kalsiyum hidroksit (KH), internal kok rezorpsiyonu (iKR) gibi kanal ici
diizensizliklerdeki antimikrobiyal aktiviteyi artirmak icin seanslar arasinda tercih
edilen bir medikamandir. Bu calismanin amaci, yapay IKR bosluklarindan KH'nin
uzaklastirilmasinda EDDY, pasif ultrasonik irrigasyon (PUI), sonik irrigasyon,
CanalBrush (CB), manuel dinamik irrigasyon (MDI) ve geleneksel igne irrigasyonunun
(ii) etkinligini karsilastirmakti.

Gerec ve Yontemler: Diiz kok kanalli 128 tek koklu dis, doner aletler ile genisletildi
ve uzunlamasina ortadan ayrildi. Numunelerin her bir yarisinin orta ucte birlik
kisminda standart yapay bir IKR kavitesi hazirlandi. Negatif kontrol grubu icin dért

321


https://orcid.org/0000-0003-3824-2569
https://orcid.org/0000-0003-0820-0069
https://orcid.org/0000-0003-1456-6382

322 Goktiirk et al. Elimination of Calcium Hydroxide from Root

dis segildi ve herhangi bir tedavi uygulanmadi. Geri kalan kékler KH ile dolduruldu ve bir pozitif kontrol (n=4) ve 6 deney grubuna
(n=20) dagutilds; ii, MDI, PUI, EDDY, CB ve Rispisonic (RS). irrigant olarak 5 mL %5 sodyum hipoklorit ve 5 mL %17 etilen diamin tetra
asetik asit kullanildi. KH kahntilari skorlandi. Skorlama sonuclari istatistiksel testler kullanilarak analiz edildi.

Bulgular: Arastirilan protokollerin hicbiri, KR kavitelerinden KH'yi tamamen ortadan kaldiramadi. PUi ve EDDY diger tekniklerden
onemli 6lclide daha fazla etkiliydi (p<0,05). i, diger test edilen gruplardan anlamli derecede daha az verimliydi (p<0,05).

Sonug: irrigantlarin aktivasyonu, simiile edilmis IKR kavitelerinden KH'nin eliminasyonunu artirmistir. incelenen aktivasyon
tekniklerinden PUI ve EDDY, KH'nin uzaklastirimasinda CB, MDi ve RS'den daha etkiliydi.

Introduction

Internal root resorption (IRR) is an inflammatory
process that starts within the pulp space presenting
destruction of dentin and possible invasion of the
cementum in teeth with pulpitis and pulp necrosis
(1). Due to the limitations of chemomechanical
debridement of IRR cavities, irrigation and medication
becomes a critical step. Sodium hypochlorite (NaOCI)
and different chelators are used to eliminate bacteria,
biofilm, necrotic and granulation tissues from IRR
cavities.

To increase the effect of disinfection, calcium
hydroxide (CH) has been used as an interappointment
dressing (2). However, CH medicament applied to the
root canal should be eliminated from the canal walls
before the permanent obturation procedures are
performed (3).

EDDY (VDW, Munich, Germany) features a size-
25, 4% taper, sterile, non-cutting flexible polyamide
tip driven with a sonic-powered irrigation activation
device at lower frequencies. According to the
manufacturer, it is claimed that it creates a three-
dimensional movement that triggers “cavitation”
and “acoustic streaming”. Till date, there is limited
information with regard to its CH removal capacity (4).

Rispisonic (RS, Micro-Mega, Besangon, France)
files which are used within the sonic handpiece
(SONIC AIR® MM 1500, Micro-Mega, France) have
a non-uniform taper that increases with file size.
Because they are barbed, it is necessary to perform
continuous small repositioning movements to prevent
the file from being inadvertently bound to the canal
walls and damage the completed canal preparation
during agitation. The operating frequencies of sonic
instruments are lower than ultrasonic instruments
and produce smaller shear stress while they have
higher amplitude and tip movement (5,6).

There is limited research investigating the
competency of EDDY and RS tips on the elimination
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of CH from artificial IRR cavities. The purpose of this
in vitro study is to assess how effective EDDY and RS
are in the elimination of CH from artificial IRR cavities
compared with syringe irrigation (SI), manual dynamic
irrigation (MDI), passive ultrasonic irrigation (PUI)
and CanalBrush (CB) protocols. The null hypothesis
was that the choice of the irrigation technique has
no effect on the amount of CH eliminated from IRR
cavities.

Materials and Methods

The present study was approved by the Ethics
Committee of the Bolu Abant izzet Baysal University
(decision number: 2019/204, date: 07.11.2019) and
signed informed consent/assent was obtained from
all patients.

A priori power analysis was performed to calculate
the adequate number of samples to be included
in the study. An effect size of 0.40 was added to a
power b=93% and a=5% input into an F-test family for
analysis of variance. The power analysis showed that
a total of 120 specimens (20 for 6 test groups) were
required. Eight specimens were selected per positive
and negative groups. A total size of 128 samples was
required for this study.

One hundred and twenty-eight extracted-intact
permanent maxillary incisor teeth were selected.
The teeth have a single root and a similar size/shape
measured from the cemento-enamel junction to the
root apex. Two radiographs of each root were taken
from mesio-distal and bucco-lingual directions to
verify the presence of a single-rooted canal without
calcifications, resorption or previous root canal
treatment with the canal curvature limitation taken
as <10° (7). The criteria for exclusion were fractures/
cracks/caries on the tooth surface and immature
root apices. All teeth were decoronated with the
help of a high-speed bur under copious water spray
to standardize root lengths as 15 mm. Conventional
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endodontic access cavities were prepared using
diamond fissure burs with a high-speed hand piece
under water cooling. The working length of canals
was measured by placing a size-15 K-file (Dentsply
Maillefer, Ballaigues, Switzerland) into the root canal
until the tip of the file was visible at the apical terminus
under stereomicroscope and shortening 1.0 mm from
this point. To obtain teeth with similar canal size,
only teeth whose working length could be reached
passively with a size 20 K-file without exceeding the
apical foramen were used. All canals were enlarged
with rotary nickel-titanium instruments up to X4 (size
40) (ProTaper Next, Dentsply Maillefer, Switzerland)
with a crown down sequence at working length. During
root canal preparation, 2 mL 5% NaOCI, delivered
with a 30-gauge needle, was used between each file
change. After the chemomechanical preparation was
completed, the roots were inserted in Eppendorf vials
filled with impression material. Afterwards, the roots
were extracted from the completely set impression
material and two longitudinal grooves were created on
lingual and buccal surfaces of the root using a water-
cooled diamond disc. The roots were longitudinally
split in a bucco-lingual direction using a small chisel
and hammer. Both root halves were examined under
a stereomicroscope to confirm that the halves could
be reassembled without gaps.

A simulated resorption cavity (1.6 mm diameter
and 0.8 mm deep) was prepared in the middle third
of each half of the specimens at a distance of 5 mm
above the anatomic apex, using a round diamond
bur (Diatech, Colténe/Whaledent AG, Altstitten,
Switzerland). The photographs were taken using a
stereomicroscope (Olympus SZX10, Tokyo, Japan)
equipped with a digital camera (Olympus DP73,
Tokyo, Japan) at 20x magnification to confirm the
cavity dimensions.

The cavities and root canal walls were flushed
with 5 mL 17% EDTA for 1 minute (min) followed by
5 mL 5% NaOCl with a duration of 1 min duration and
agitated with a toothbrush to eliminate debris. Five mL
of distilled water and paper points were used for the
final irrigation and to dry canal, respectively. The 120
roots were randomly allocated into six experimental
groups (n=20). Eight specimens were used as negative
(n=4) and positive (n=4) controls. The CH paste was
not inserted in the samples of the negative control
group.

CH powder (Promida, Eskisehir, Turkey) was
prepared with distilled water at a liquid/powder ratio
of 1.5:1. The prepared CH paste was placed into the
main root canal and the cavities using paper points
under observation through a stereomicroscope. The
root halves were reassembled with wax, avoiding
applying the wax to the main canal and cavities
throughout the process. Nonetheless, each of the
apices were sealed with wax in order to guarantee a
closed system. Two radiographs were taken to verify
that the cavities were fully filled with CH. The orifices
of the root canals were restored with temporary filling
material. The specimens were remounted into the
Eppendorf vials and kept in 37 °C for 14 days at 100%
humidity.

Four of the remaining 124 roots were used as
positive controls and no irrigation procedures were
performed on them.

After the coronal access was opened, an X4 file
(Dentsply Maillefer, Switzerland) and 1 mL 5% NaOClI
were used to create a pathway up to the working
length for instruments and irrigation needles.

SI; The root canals were flushed with 5 mL 5%
NaOCl for 1 min, followed by 5 mL of 17% EDTA for 1
min using a 30-gauge endodontic needle (Canal Clean,
South Korea). The needle was placed 1 mm short of
the working length and the flow rate of irrigants was
set as 0.08 mL/s.

MDI; canals were irrigated with 2.5 mL 5% NaOClI
followed by manually performed in-and-out motions
up to 7-8 mm of the working length using a well-fitted
ProTaper Next X4 (Dentsply Maillefer) gutta-percha
cone at an approximate rate of 100 strokes per min
for 30 seconds. This procedure was repeated 2 times
followed by irrigation with 5 mL 17% EDTA activated
by a new ProTaper Next X4 gutta-percha cone for 1
min at the same rate.

PUI; Canals were irrigated with 2.5 mL 5% NaOClI
thereafter an ultrasonic tip with a size-25, %2 taper
(Irrisafe, Satelec Acteongroup, France) was inserted
up to 1 mm of the working length. The tip inserted
to the handpiece of a Satelec P5 Newtron XS (Acteon
Group, Merignac, France) ultrasonic system was
activated at a power setting of 9 for 30 seconds
without contacting or locking the wall. This procedure
was repeated 2 times, followed by irrigation with 5 mL
17% EDTA for 1 min at the same rate, employing the
same activation method. Each tip was used for 4 roots
and then replaced with a new one.
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EDDY; The irrigation cycles were executed in the
same manner as the PUI group with the exception
that an EDDY (VDW, Munich, Germany) with a size-
25, %4 taper tip, 28 mm length, mounted on a sonic
handpiece (SonicMax, Endo-Perio Sonic Handpiece,
Maximum Dental Inc, Japan) set at maximum speed
was used.

CB; Irrigation was performed under the same
technique as the PUI group with the exception that
a medium size CB (Coltene/Whaledent GmbHCo.
KG, Langenau, Germany) set at 600 rpm was used
adopting a gentle in-and-out motion.

RS; Irrigation was performed under the same
technique as the PUI group with the exception of a
size 3 RS file tip (Micro-Mega, Besancgon, France), 22
mm length with a size-25, %2 taper, mounted on a
SONIC AIR® MM 1500 sonic handpiece (Micro-Mega,
France) set at maximum speed.

During the activation process, in cases where
the level of irrigants in the canal decreased, a drop
solution was added. A total volume of 5 mL 5% NaOClI
and 5 mL 17% EDTA was used for each sample. Finally,
canals were flushed with 5 mL of distilled water to
eliminate further solution action. A total of 15 mL
irrigant was used for each specimen.

Digital images of simulated IRR cavities were
photographed at 20x magnification using a
stereomicroscope. Two calibrated endodontists
independently scored the coded images.

The following scores were used: 0: empty cavity, 1:
less than 50% of the cavity is covered with CH, 2: CH
covered more than 50% of the cavity, and 3: the cavity
is fully covered with CH (Figure 1).

Calibration was conducted by twice scoring a
total of 100 reference images at an interval of 48 h
by two observers. The results were discussed by
both investigators. If any disagreement occurred, a
consensus was reached through discussion.

Statistical Analysis

All photographs were evaluated by the calibrated
examiners 1 week later and intraobserver and
interobserver reproducibility were measured using
the weighted coefficient kappa. According to the
Shapiro-Wilks test, the data was not distributed
normally; therefore non-parametric tests were
performed. The scoring results of CH remnants were
analyzed by means of Kruskal-Wallis and the Mann-
Whitney U tests. The significance level was set at 0.05.
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Figure 1. Score system for evaluation of remnants of CH in the
artificial cavity. (A) Score 0; empty cavity (B) Score 1; less than
50% of the cavity is covered with CH (C) Score 2; CH covered
more than 50% of the cavity (D) Score 3; the cavity is fully
covered with CH

CH: Calcium hydroxide

All analyses were performed using SPSS 20.0 software

(SPSS Inc., Chicago, IL, USA).

Results

The Cohen Kappa value was 0.889 for two
examiners, indicating good agreement and
intraindividual reproducibility was found to be 94%
and 92%, respectively. Table 1 shows the median
and interquartile ranges of all tested groups. Each of
the negative control specimens had a result score of
0 while all the positive control specimens showed a
result score of 3. There was a significant difference
among the positive and negative control groups and all
the investigated groups (p<0.05). None of the tested
methods were able to create cavities free of CH. PUI
left significantly less CH remnants in comparison to
all tested groups (p<0.05) but was found to be similar
to the EDDY (p>0.05). SI removed significantly less
CH than the other activation protocols (p<0.05). RS
and CB eliminated significantly more CH than MDI
(p<0.05); however, no significant differences were
found between these two groups (p>0.05). MDI was
significantly more efficient than SI but less successful
compared with the other tested groups (p<0.05).



Goktiirk et al. Elimination of Calcium Hydroxide from Root 325

Discussion

The purpose of this study was to investigate the
efficacy of different irrigation devices and compare
them with the irrigation of ethylenediaminetetraacetic
acid (EDTA) and NaOCl in the elimination of CH from
artificial IRR cavities. The main outcome of this study
was that PUI and EDDY were more effective than
RS, CB and MDI in the elimination of CH. The null
hypothesis that the choice of the irrigation technique
would have no effect on the amount of CH eliminated
from IRR cavities was rejected.

In previous studies, it was reported that removal of
medicaments before the completion of the root canal
filling, strengthens the bond between dentin and
sealer by creating sealer tags in the dentinal tubules
and it also results in a good seal (3,8). CH provides
a physical barrier that prevents the development
of microorganisms and reinfection. However, in
agreement with the findings of this study, it is seen
in the literature that CH could not completely be
eliminated from the root canal recesses with any
of the methods and irrigation solutions being used
currently (4,9-13).

EDDY tips have been recently introduced as sonic
irrigation activation tips which are made of polyamide
driven at a frequency of 6000 Hz by an air-driven
handpiece. The EDDY was tested in the present study
for its superior ability to remove CH from artificial IRR
cavities, as reported in a recent study (14). In another
study, it was reported that PUl and EDDY have similar
CH medicament removal capacity form artificial IRR
cavities when the cavities were created by bur (4). In
this study, EDDY eliminated CH fully in 47.5% of the
IRR cavities, whereas PUI eliminated CH fully in 60%
of the cavities. The CH removal percentages of the
other investigated irrigants were 32.5%, 17.5%, 0%
and 0% for RS, CB, MDI, and SI, respectively. However,
no significant difference was found between EDDY
and PUI (Table 1). This may be due to the fact that
although EDDY is used with frequencies below 30,000
Hz, it has a flexible tip made of polyamide which
can freely swing inside the root canal and create a
cavitation effect.

PUI is the most popular method in activating the
irrigant for the removal of debris and bacteria (15-
17). Cavitation and acoustic streaming of the irrigant
by means of ultrasonic wave have a critical role in the

| Table 1. The scoring results of the simulated IRR cavities |

Groups Median | IQR | Minimum | Maximum
Sl 2.0 1.0 | 1.0 3.0

MDI 2.08 1.0 |1.0 3.0

PUI 0.0¢ 1.0 | 0.0 1.0

EDDY 1.0¢ 1.0 | 0.0 2.0

CB 1.0° 1.0 | 0.0 3.0

RS 1.0° 2.0 | 0.0 2.0

Sl: Syringe irrigation, MDI: Manual dynamic irrigation, PUI: Passive
ultrasonic irrigation, CB: CanalBrush, RS: Rispisonic, IQR: Interquartile
range, IRR: Internal root resorption. Values with different superscript
letters were statistically different at p<0.05 (Kruskal-Wallis and Mann-
Whitney U tests)

effectiveness of PUI. This feature has enabled PUI
to be superior to sonic activation as stated in many
studies (9,10,18). In the present study, PUl was found
to be superior to other tested methods, which was
consistent with previous studies (11,13), while it
performed similarly to EDDY (Table 1). In a previous
study, it has been shown that PUl with EDTA and
NaOCI was superior to CB and Sl in the elimination
of CH from simulated IRR cavities (10). Although
these results are in line with those of Topguoglu et
al. (18), the results showed that PUl was not able to
completely remove CH from artificial IRR cavities.

CB features a polypropylene brush with high
flexibility for endodontic use. The manufacturer
suggests that it helps cleaning by activating the
irrigation solutions and directing the irrigation
solution to the canal irregularities that cannot be
touched by instruments. Contrary to our results, in
the limited number of studies (10,18), CB removed
a similar amount of CH from resorption cavities
compared to SI. This discrepancy may be attributable
to the differences in the irrigation protocol in which
irrigants were refreshed every 30 seconds. However,
CB was less effective than PUI in clearing resorption
cavities. This is in accordance with the findings of
previous studies (10,18). The researchers found CB
to be effective in cleaning the main canal however,
further examinations showed that it tends to fill the
canal irregularities with CH remnants (10,18,19). In
a recent study, it has been shown that CB removed
less CH from the main canal compared to EDDY and
RS (20).

The SONIC AIR® MM 1,500 handpiece which is
hooked directly to the dental unit with a RS file was
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originally developed for the purpose of shaping the
root canals (5). However, in many studies, it was used
to activate the irrigants. The investigators found that
the efficacy of RS in the removal of debris was superior
to SI while it was comparable to PUI (21). However,
to date, no data are available in the literature with
regard to its effectiveness on the removal of CH. In
this study, RS removed significantly less CH compared
with PUl and EDDY.

The effect of NaOCl alone or the combined use of
EDTA and NaOCl in the elimination of medicaments
from root canals was investigated in previous studies.
Some previous studies reported that the addition of
chelators to NaOCI| did not enhance the removal of
CH compared with NaOCI irrigation (22). However,
other studies reported that NaOCl showed the least
favorable results of CH removal when used without
a combination containing a chelating agent (8,23).
In another study, PUI with NaOCl was found more
effective on the elimination of CH than SI with NaOClI
and PUI with water (24). However, EDTA is considered
to be superior to NaOCl in the elimination of CH and
smear layer (23). In the present study, the canals
were flushed with 2.5 mL EDTA followed by NaOClI to
resemble an actual clinical application cycle.

In previous studies, artificial standardized grooves
or cavities were used to investigate the effectiveness
of different irrigation protocols or solutions in the
elimination of intracanal medicaments (9-11,13-
15,18,22,24). The use of standardized cavities provides
a standardization in the size and location of cavities
as well as the amount of medicament used. This
allows a good agreement between the intraobserver
and interobserver. However, the artificial cavities
created by a bur do not represent the complexity and
irregularities of resorption cavities or isthmuses. In
addition to this, evaluation of only visible CH remnants
overlooking the residues in the dentinal tubules are
the limitations of the presented study (4,22).

Conclusion

The activation of irrigants has improved the
elimination of CH from simulated IRR cavities. Among
the investigated activation regimens, PUl and EDDY
were more effective than CB, MDI, RS in CH removal.
However, none of the tested methods were able to
create cavities free of CH.
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Abstract

Objective: This study compared Syrian refugees' antenatal follow-up characteristics
and pregnancy outcomes with Turkish residents.

Materials and Methods: We performed a retrospective observational study of the
births in a Gynecology and Pediatrics Hospital in Aydin-Turkey, between 01.10.2009
and 01.06.2019. The data were obtained from the birth data archives and the
medical and laboratory records of the hospital. The demographic characteristics
and obstetric-neonatal outcomes were compared between 634 Syrian refugees and
21,092 Turkish residents. The laboratory results and antenatal screening data were
compared between 634 Syrian refugees and randomly selected 715 Turkish residents.
Results: Maternal age was significantly lower, adolescent pregnancy rate (age <19),
and the parity was significantly higher in the refugee group (p<0.001). Although
the cesarean-section (C/S) delivery rate was higher in Turkish residents, the primary
C/S delivery rate was similar. C/S delivery due to previous repetitive C/S delivery
was significantly higher in the refugee group (p=0.041). Preterm-birth rate (<37
gestational weeks), low-newborn birth weight (<2,500 g), and stillbirth rate was
not significantly different between the groups. Mean hemoglobin levels and the
rate of maternal anemia was not significantly different between the groups. The
attendance to antenatal screening tests (first-trimester combined test, triple test,
glucose tolerance tests) was significantly lower in the refugee group (p<0.001).
Conclusion: Compared to Turkish residents, Syrian refugee women had some
significant differences in terms of demographic specifications, the application of
antenatal screening tests, and laboratory test results. However, the obstetric and
neonatal outcomes were not statistically different.

0z

Amac: Bu calismada, Suriyeli miiltecilerin antenatal izlem 6zelliklerini ve sonuclarini
Tuirk vatandaslari ile karsilastirmayr amagladik.

Gere¢ ve Yontemler: Calisma, 01.10.2009 ve 01.06.2019 tarihleri arasinda Aydin
Kadin Dogum ve Cocuk Hastanesi'nde gerceklesen dogumlarin incelendigi
retrospektif gozlemsel bir calismadir. Her iki grubun verileri hastanenin dogum
veri arsivlerinden ve hastanenin tibbi ve laboratuvar kayitlarindan elde edildi. Alti
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yliz otuz dort Suriyeli miilteci ile 21.092 Tiirkiye'de ikamet eden kisinin demografik 6zellikleri ile obstetrik ve neonatal sonuclari
karsilastirildi. Alti yliz otuz dort Suriyeli miilteci ile rastgele secilmis 715 Tlirk vatandasinin laboratuvar sonuglari ve antenatal tarama
kullanimina iliskin verileri karsilastirildi.

Bulgular: Suriyeli milteci gebeler anlamli olarak daha gencti, ad6lesan gebelik sayisi (anne yasi <19) ve parite miilteci grubunda
anlamli olarak daha yiiksekti (p<0,001). Sezaryen (C/S) dogum oranlari Tiirk vatandaslarinda daha yiiksek olmasina ragmen, primer C/S
dogum oranlari gruplar arasinda anlamli farklilik géstermedi. C/S dogum endikasyonlari arasinda, sadece miikerrer C/S dogum oykdisti
nedeniyle C/S dogum miilteci grubunda anlamli olarak daha yiiksekti (p=0,041). Preterm dogum oranlari (<37 gebelik haftasi), diistik
yenidogan dogum agirhgi (<2.500 gr) ve 6lii dogum oranlari gruplar arasinda anlamli bir farklilik géstermedi. Ortalama hemoglobin
diizeyleri ve maternal anemi oranlari agisindan gruplar arasinda anlamli bir farkhlk bulunmadi. Miilteci grubunda antenatal tarama
testlerine (birinci trimester serum kombine testi, ticli test, glukoz tolerans testleri) katilim anlamli derecede diistiktii (p<0,001).
Sonug: Tiirk vatandaslari ile karsilastirildiginda, Suriyeli milteci kadinlarin demografik 6zellikleri, antenatal tarama testlerinin
uygulanmasi ve laboratuvar test sonuclari acisindan bazi anlamh farklhihklari gozlenmistir, ancak obstetrik ve neonatal sonuclar

gruplar arasinda istatistiksel olarak farkli bulunmamistir.

Introduction

Over 7 million Syrian citizens were forced to leave
their country to escape the civil war in March 2011.
Currently, about 3,6 million registered Syrian refugees
live in Turkey (1). Though refugees, especially
pregnant women, are considered a vulnerable group,
the Republic of Turkey Ministry of Health provides
unrestricted access to health care services for the
Syrian refugees (2).

Despite unrestricted access to health care services,
pregnant refugee women may encounter numerous
barriers to reaching antenatal care services due to low
socioeconomic status, language, and cultural barriers
(3,4). As shown in previous studies, this vulnerable
population is more prone to perinatal complications
such as low birth weight, preterm birth, increased
cesarean-section (C/S) delivery rate, intrapartum
bleeding, and puerperal infections (5-7).

The current study aimed to compare the pregnancy
characteristics, perinatal risk factors, attendance to
antenatal screening tests, and obstetric-neonatal
outcomes of Syrian refugees with Turkish residents,
both delivered in a public hospital (Aydin Gynecology
and Pediatrics Hospital) located on the western coast
of Turkey between 2009 and 2019.

Materials and Methods

A retrospective study was conducted using the
data retrieved from the births in Aydin Gynecology
and Pediatrics Hospital between 01.10.2009 and
01.06.2019. The hospital’s birth data archives and
laboratory results system were scanned to obtain
information about the antenatal follow-up data and
the obstetric-neonatal outcomes. The data of the

Syrian refugee women were compared with Turkish
residents. The ethical approval for the study was
received from the izmir Katip Celebi University Non-
Interventional Clinical Studies Institutionel Review
Board (decision number: 289, date: 03.10.2018),
and permission was obtained from the hospital’s
management to scan the archives.

The birth data, including maternal age, number
of pregnancies and parity, the gestational week at
delivery, number of multiple gestations, mode of
delivery, C/S delivery indication, primary C/S delivery
rate, newborn gender, birth weight, preterm delivery
(<37 gestational weeks) rate, post-term pregnancy
rate (>42 gestational weeks), low newborn birth
weight (<2,500 g), macrosomic newborn (>4,500 g),
and number of stillbirths, were compared between
634 Syrian refugees and 20,438 Turkish residents.
Additionally, the laboratory data including hemoglobin
(Hb) level, mean corpuscular volume (MCV), platelet
count, hepatitis B surface antigen (HBsAg) and
hepatitis B surface antibody (anti-HBs) status, glucose
tolerance test (GTT) results, the number of antenatal
screening tests (first-trimester combined test, triple
test, and GTTs) performed, and blood type status
were compared between 634 Syrian refugees and
randomly selected 715 Turkish residents.

Statistical Analysis

Statistical analyses were performed by SPSS version
20.0 (IBM. Armonk, NY, USA). Kolmogorov-Smirnov
test was used to assess the normal distributions of
continuous variables. The descriptive variables were
expressed as mean t standard deviation or median
(range). Independent samples t-test or Mann-
Whitney U test were used to compare numerical
variables. The categorical data were analyzed by the
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X2 test or Fisher’s Exact test. P<0.05 was considered to
be statistically significant.

Results

Compared to Turkish residents, maternal age was
significantly lower, adolescent pregnancy (maternal
age <19) rate and the parity were significantly
higher in the refugee group (all p<0.0001) (Table
1). Gestational age at delivery, preterm birth (<37
gestational weeks) rate, low newborn birth weight
(<2,500 g) rate, and stillbirth rate were not statistically
different between the groups. Although newborn
birth weight was significantly higher in the Turkish
residents, the amount of macrosomic newborns
(>4,500 g) was not significantly different between the
groups (p<0.010, p=0.3293 respectively). C/S delivery
rate was significantly higher in Turkish residents
(p<0.0001), but the primary C/S delivery rate was
similar in both groups (Table 2). Among C/S delivery
indications, only C/S delivery for previous repetitive
C/S delivery was significantly higher in the Syrian
refugee group (p=0.0416) (Table 3). Mean Hb value,
platelet count, the number of anemic (Hb <11 mg/dL),
and thrombocytopenic patients (platelet <150,000/
mcL) at submission for delivery were not significantly
different between the groups. However, MCV was
significantly lower and women who have an MCV <80
fL were significantly higher in the Syrian refugee group
(p=0.0016 and p=0.0081 respectively). Serum fasting
glucose levels were not statistically different between
the groups. Among patients who have performed
an oral GTT for gestational diabetes mellitus (GDM)
screening, the number of patients diagnosed with
GDM was not statistically different between the
groups. The number of patients accepted receiving
a GTT, first-trimester combined test, and triple test

Table 1. Demographic characteristics of the study groups

Turkish residents

Syrian refugees

Variable n (mean t SD) n (mean % SD)
or n (%) or n (%)
Maternal age | 20,430 634 <0.0001%*
(27.26+5.84) (23.65%5.45)
Adolescent
pregnancy 848 (4.15%) 90 (14.19%) <0.0001*
(<19 years)
Parity 710 (1.07£1.04) | 610 (1.34+1.55) | 0.0001*
*Statistically significant p-value, SD: Standard deviation
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was significantly lower in the Syrian refugee group
(all p<0.0001). HBsAg positivity was not significantly
different between the groups. However, patients who
are positive for Anti-HBs were significantly higher in
the Turkish resident group (p<0.0001) (Table 4). We
analyzed the blood types of both ethnic groups. In
Turkish pregnant women, A Rh-positive was the most
common blood type (38.24%). 0 Rh-positive was the
most common blood type in the Syrian refugee group
(31.54%). Rh (-) prevelance was comparable between
the groups, 10.9% in Turkish women, and 11.67% in
Syrian refugees (p=0.667).

Discussion

In the present study, although some significant
differences in demographic specifications, application
of antenatal screening tests, and laboratory test
results between Turkish resident and Syrian refugee
pregnant women were observed, the perinatal
outcomes were not statistically different between the
groups.

Our study showed that maternal age was
significantly lower, and the adolescent pregnancy
rate and the parity were significantly higher in the
refugee group. Our findings were in line with the
results of the previous studies conducted in Turkey
(8,9). In our study, the C/S delivery rate in both
groups was higher than 10 to 15%, as stated by the
World Health Organization (WHO) (10). The C/S
delivery rate in our study was significantly higher
in Turkish pregnant women. This finding was in line
with the previous studies conducted in Turkey (11)
and other countries (5,9). Unlike our study, Huster
et al. (11) reported that refugees had increased
complications diagnosed during the delivery period
that often required emergent C/S delivery leading
to higher C/S rates compared to Lebanese women.
In our study, the primary C/S delivery rate was not
different between the groups. Unlike our study, in the
previous two studies, the authors reported lower C/S
delivery rates in nulliparous Syrian patients (8,12).
We thought that the lower C/S delivery rate among
Syrian refugees might be due to the higher parity rate
among the refugees, and may be due to the beliefs
and motivation of Syrian women regarding vaginal
delivery. Turkish residents’ higher C/S delivery rate
may be due to older maternal age and increasing
chronic diseases (13).



Karaca Kurtulmus et al. Comparative Obstetric Outcomes of Syrian Refugees 331

| Table 2. Neonatal and Obstetric outcomes of the study groups

|
Turkish residents Syrian refugees m
n (mean £ SD) or n (%) n (mean % SD) or n (%)
Newborn sex
9
Vile 10452 (5135 B 02010
Ambiguous 2 (0.01%)
Stillbirth 118 (0.57%) 4 (0.63%) 0.8610
Multiple pregnancy 420 (2.5%) 12 (1.89%) 0.8874
Type of delivery
Vaginal delivery 12,674 (62.01%) 470 (74.13%) <0.0001"
C/S delivery 7,664 (37.49%) 159 (25.07%) <0.0001"
Vacuum delivery 100 (0.50%) 5 (0.79%) 0.4425
Primary C/S delivery 3,572 (46.60%) 75 (47.17%) 0.9519
Newborn weight (g) 20,436 (3208.55+521.7) 634 (3074+492.08) <0.0001°
Gestational age at delivery (weeks) 20,438 (38.73%1.69) 634 (38.81+1.89) 0.4252
Preterm birth (<37 weeks) 1,937 (9.48%) 55 (8.67%) 0.5396
LBW (<2,500 g) 1,534 (7.50%) 61 (9.62%) 0.0566
Macrosomic newborn (>4,500 g) 106 (0.52%) 1(0.16%) 0.3293
Post-term pregnancy (>42 gestational weeks) 190 (0.93%) 9 (1.42%) 0.2952
“Statistically significant p-value. LBW: Low birth weight, C/S: Cesarean-section, SD: Standard deviation

| Table 3. C/S delivery indications of the study groups |

C/S delivery indication

Turkish residents n (%) Syrian refugees n (%) m

A single history of C/S delivery 2,935 (38.29) 51 (32.07) 0.1174
History of two or more C/S deliveries 1,127 (14.70) 33 (20.75) 0.0416*
Cephalopelvic discrepancy 667 (8.7) 13 (8.17) 1
Arrested labor 721 (9.4) 14 (8.8) 0.8913
Macrosomic fetus 178 (2.32) 2 (1.25) 0.5895
Fetal distress 977 (12.74) 20 (12.57) 1
Multiple pregnancies 277 (3.61) 6 (3.77) 0.8296
Breech presentation 495 (6.46) 13 (8.17) 0.4132
Eclampsia 2 (0.02) 0 1
Hypertensive disorders 61 (0.79) 0 1
Transverse lie 29 (0.37) 2 (1.25) 0.1303
Placental abnormalities 68 (0.88) 1(0.62) 1

Fetal cord prolapsus 12 (0.15) 0 1
Others 115 (1.5) 4 (2.51) 0.3082
“Statistically significant p-value, C/S: Cesarean-section

In our study, the indications for C/S delivery were the C/S delivery indications, only the C/S delivery rate
broadly similar in both groups. The most common due to repetitive C/S history was significantly higher in
indication for performing a C/S delivery was the the Syrian refugee group. Similar to our study, it was
history of previous C/S delivery in both groups. Among reported that the history of a repeated C/S delivery
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was the most common reason for C/S deliveries
among the Syrian refugees in Lebanon and Jordan
(5,11).

Regarding the obstetric outcomes, we found
that the mean gestational week at delivery, the
preterm birth rate (<37 gestational weeks), and
the stillbirth rate were not significantly different
between the groups. Although the mean newborn
birth weight of the refugee group was significantly
lower than residents, the rate of low newborn birth
weight and fetal macrosomia was not significantly
different between the groups. Unlike our study, in
several studies conducted either in Turkey or other
countries, the preterm birth rate and unfavorable
obstetric outcomes were significantly higher among
the refugee group (6,12). In their study, Thomas et
al. (14) evaluated the effect of cultural and linguistic
diversity on pregnancy outcomes, and they did not
find a significant relationship between refugee status
and adverse outcomes. They showed that attendance
to interpretation services reduced the likelihood of
adverse outcomes (14). In a systematic review where
the pregnancy outcomes among immigrant women
in the United States and Europe were evaluated,
the authors showed that the prevalence of low birth
weight among migrants varied by the host country and
the composition of migrants to different regions (15).
According to the authors, the primary determinant of
migrant health was the migrant “regime” in different

countries at specific periods. In our study, we thought
that the lack of statistical difference, in terms of
adverse obstetric outcomes between the two groups,
might be related to refugee policies implemented
by the Republic of Turkey and the fact that most of
the refugees included in our study are residing in
houses rather than camps which have unfavorable
conditions. We thought that the lower mean newborn
weight among Syrian refugees might be due to ethnic
differences.

We also found that the mean Hb levels and
the rate of prenatal anemia were not significantly
different between the groups. In their study, Erenel
et al. (8) reported that, although Syrian patients had
significantly lower Hb levels compared to Turkish
patients, the mean Hb level of the Syrian patients
was not less than 11 g/dL. This finding was similar to
the mean Hb level of the Syrian refugees in our study,
which was 11.47 g/dL. They said that, compared to
residents, refugees had poor antenatal care, but
adverse perinatal outcomes were not observed among
them. In our study, although the rate of GDM was not
statistically different between the groups, we would
not be able to report the exact prevalence of GDM
in both groups because few either Turkish residents
or Syrian refugee pregnant women performed a
GDM screening test (11.34% and 4.60% respectively).
Similar to our study, Ozel et al. (12) could not state and
compare the prevalence of GDM in the refugee group

Table 4. Laboratory characteristics of the study groups

Turkish residents

Syrian refugees

Variables n (mean % SD) or n (%) n (mean % SD) or n (%)

Hb (g/dL) 715 (11.56+1.44) 634 (11.47+1.47) 0.2547
Hb <11 g/dL 233 (32.59%) 211 (33.28%) 0.8164
MCV (fL) 715 (80.91+6.92) 634 (79.68+7.34) 0.0016*
MCV <80 fL 277 (38.74%) 291 (45.89%) 0.0081*
Platelet* 1,000/mcL 715 (206.6+58.64) 634 (217.1+63.91) 0.0016*
Platelet <15,0000/mcL 117 (16.36%) 84 (13.25%) 0.1254
Fasting blood glucose level (mg/dL) 99 (84.11+9.551) 26 (84.50+12.12) 0.8619
Accept GTT 81 (11.34%) 29 (4.60%) <0.0001*
GDM (+) 29 (35.8%) 9 (31.03%) 0.8203
Accept genetic screening tests 423 (59.16%) 190 (29.97%) <0.0001*
HBsAg (+) 9 (1.26%) 2 (0.32%) 0.0696
Anti-HBs (+) 232 (51.79%) 25 (19.23%) <0.0001*
*Statistically significant p-value. SD: Standard deviation, Hb: Hemoglobin, MCV: Mean corpuscular volume, GTT: Glucose tolerance test, GDM:
Gestational diabetes mellitus, HBsAg: Hepatitis B surface antigen, Anti-HBs: Hepatitis B surface antigen
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due to the low attendance rates of Syrian pregnant
women in GDM screening tests.

In the present study, we found that the rate of
patients who performed the first-trimester combined
test or triple test was significantly lower in the
refugee group. Furthermore, the rate of patients
who had performed GTT for GDM screening was
significantly lower in the refugee group. In another
study conducted in Turkey, Ozel et al. (12) reported
that rates of antenatal follow-up, first-trimester serum
combined test, triple testing, and GDM screening
were significantly lower in the refugee group. In
their study, Abbasi-Kangevari et al. (16) reported
that Syrian refugee pregnant women did not comply
with both Iran national guidelines or WHO antenatal
care recommendations, and they thought that Syrian
women kept their cultural behavior in terms of
antenatal care utilization. Similarly, we thought that
the difference might be due to low socioeconomic
status, language barrier, social isolation of the
refugees, or differences in religious and cultural
perspectives on events of both groups.

In our study, the difference in the seroprevalence
of Hepatitis B infection between Turkish and Syrian
pregnant women was not statistically significant. Our
results were in line with the study conducted by inci
et al. (17) in Turkey. However, in our study, the rate of
pregnant women who have antibodies against HBsAg
was significantly higher in Turkish residents. The low
anti-HBs rates among Syrian refugees were in line with
the previous two studies conducted in Syria (18,19).

The study had a retrospective design, and the data
were obtained from a single hospital. For that reason,
we could not scan the data, including nutrition habits,
weight gain during pregnancy, education levels,
number of members in the family, and monthly
financial incomes of the family for each patient.

Despite its retrospective design, our study has a
large data set that compares the obstetric-neonatal
outcomes and antenatal monitoring parameters of
Turkish residents with Syrian refugees through the
data obtained from over 21,000 pregnant women.

Conclusion

Compared to Turkish residents, Syrian refugee
women had some significant differences in terms of
demographic specifications, application of antenatal
screening tests, and laboratory test results, but the

obstetric and neonatal outcomes were not statistically
different between the groups. We thought that the
results of our study can provide informative data to
the governments of countries hosting refugees for
the organization of health care policies. Multicenter
studies with more extensive series and investigating
different lines about this subject are needed.
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Abstract

Objective: To investigate the effect of different surface treatments on the surface
roughness (R ) and shear bond strength (SBS) of partially stabilized zirconia (Y-PSZ)
with different yttrium content.

Materials and Methods: Zirconia samples were milled from 5Y-PSZ and 4Y-PSZ
disks and divided into 5 groups: Control (C), sandblasting (APA), single-step self-
etch primer etching (MEP), Er:-YAG laser (ER), and femtosecond laser (FS) irradiation
(n=11). Surface R, was measured and metallic mandibular incisor brackets were
bonded. SBS test was performed after thermocycling. Data were analyzed using
two-way ANOVA and Tamhane's T2 tests (0.=0.05).

Results: Only surface treatment affected R and SBS (p<0.001). FS groups had the
highest (p<0.001), and C groups had the lowest values R, (p<0.001). MEP groups
had lower R_than ER and APA (p<0.002). FS and APA groups resulted in the highest
SBS (p<0.001), while MEP groups achieved significantly higher SBS than ER groups
(p<0.001). The C group showed the lowest SBS (p<0.001).

Conclusion: Within the limitations of this in vitro study, sandblasting and FS
irradiation was found to be the most effective surface treatments for metallic
bracket bonding to Y-PSZ.

0z

Amac: Bu calismanin amaci, farkh ytizey islemlerinin parsiyel stabilize zirkonyanin
(Y-PSZ) yiizey piirtizlilugii (R) ve makaslama baglanma dayanimina (SBS) olan
etkisini degerlendirmektir.

Gerec ve Yontemler: Zirkonya ornekler, 5Y-PSZ ve 4Y-PSZ disklerinden frezeleme
ile hazirlandi ve bes gruba ayrildi: Kontrol (C), kumlama (APA), tek asamali
kendiliginden puriizlendiricili primer ile puriizlendirme (MEP), Er:YAG lazer (ER)
ve femtosaniye lazer (FS) isinlama (n=11). R, 6lciildii ve metalik mandibular kesici
braketler yapistirildi. SBS testi, isil dongtiden sonra gerceklestirildi. Veriler, iki-yonli
ANOVA ve Tamhane T2 testleri ile analiz edildi (0=0,05).

Bulgular: R ve SBS sadece yiizey islemlerinden etkilenmistir (p<0,001). FS gruplari
en yiiksek R 'y1 (p<0,001), C gruplari ise en diisiik R 'yr gostermistir (p<0,001). MEP
gruplari, ER ve APA'dan daha distik Ra sonuclari vermistir (p<0,002). FS ve APA
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gruplari en yiiksek SBS ile sonuclanirken (p<0,001), MEP gruplari ER gruplarindan énemli Glclide daha yiiksek SBS elde etmistir

(p<0,001). C gruplari ise en diisiik SBS'yi gostermistir (p<0,001).

Sonug: Bu in vitro calismanin sinirlamalari dahilinde, Y-PSZ metalik braket baglanmasi icin APA ve FS isinlamasinin en etkili yiizey

islemleri oldugu bulunmustur.

Introduction

Monoclinic, tetragonal, and cubic are 3 different
crystallographic structures of zirconia (1). Dental
zirconia usually contains 3 mol% of yttrium oxide,
which stabilizes the tetragonal phase (2,3). Even
though zirconia has exceptional physical properties,
it is opaque (3,4) and technical complications have
been reported (1,5). Monolithic zirconia, which has
reduced alumina content was introduced to overcome
these problems (6,7). Monolithic zirconia has better
translucency (3), yet it still lacks the translucency
that glass-ceramics present (6). Recently introduced
partially stabilized zirconia (Y-PSZ) (3) has increased
yttrium oxide that introduced the cubic phase along
with the tetragonal phase (2,6,8). Cubic phase reduces
the light scattering at the borders of zirconium dioxide
crystals resulting in a more translucent material (6).

Orthodontic treatment and esthetic dental
restorations are increasing their popularity among
adult patients (9-12). However, traditional adhesives
are unsatisfactory to maintain adequate bonding
between the porcelain surface and the orthodontic
bracket (13). Various lasers have been suggested for
bracket bonding (14,15). Among them, Ti:sapphire
femtosecond laser (FSL), which emits ultrashort
pulses (1 fs =10"*° s) not only produces a clean surface,
but also reduces phase transformations (15) and have
a slight heating effect (9). Several studies investigated
the effect of FSL on the shear bond strength (SBS) of
orthodontic brackets (9,16,17). However, to authors’
knowledge, no study has examined the impact of
lasers on the SBS of metal brackets to Y-PSZ. Moreover,
a single-step self-etching ceramic primer [Monobond
Etch & Prime (MEP); Ivoclar Vivadent, Schaan,
Liechtenstein] has been launched recently and the
number of the studies on the effect of this material
on zirconia are limited (11,13,18). Therefore, the
purpose of this study was to investigate the effect of
different surface treatments on the surface roughness
(R,) and SBS of Y-PSZ with different yttrium content.
The null hypotheses were that surface treatments and
material type would not affect R_or SBS.
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Materials and Methods

One hundred and ten specimens were milled
(CEREC inLab MC X5; Dentsply Sirona, Bensheim,
Germany) from 5 mol% and 4 mol% (Ceramill Zolid FX
and Zolid HT+; Amann Girrbach, Pforzheim, Germany)
zirconia discs and sintered in a furnace (1450 °C,
8 h, Ceramill Therm; Ivoclar Vivadent, Schaan,
Liechtenstein). Specimens were then polished with
silicone-carbide papers (#600, 800, and 1000) to final
dimensions (12x12x1.5 mm), embedded in auto-
polymerizing acrylic resin (SC; Imicryl, Konya, Turkey),
and divided into 5 groups (n=11):

Group C: No treatment

Group APA: Sandblasting with 50 um AL O, (Korox;
BEGO, Bremen, Germany) particles at 2 bar pressures
from 10 mm distance for 10 s (2).

Group MEP: MEP etching for 60 s. A micro-brush
was used to apply the product for the first 20 s. After
60 s, specimens were rinsed and air-dried.

Group Er:YAG laser (ER): ER laser beams (Fotona; AT
Fidelis, Ljubljana, Slovenia) delivered perpendicularly
approximately from 2 mm were used to irradiate
specimens with a non-contact hand piece (R02) that
has an integrated spray nozzle (Wavelength: 2940 nm,
frequency: 10 Hz, pulse duration: 10 s, pulse width:
100 ps, energy level: 400 mJ, power: 4 W).

Group FS: FSL consists of two basic units, one of
which is oscillator seed laser (Quantronix, Ti-Light,
NY, USA) that produces 3 nJ per laser pulse energy
with 85 MHz repetition rate at the wavelength of
800 nm. Another unit amplifier laser operates at 1-3
kHz repetition rate with 3.5 mJ per pulse with the
fundamental laser wavelength at 800 nm (Quantronix,
Integra-C-3.5, NY, USA). The micromachining unit
(Quantronix, Q-Mark, NY, USA) capable of operating
in accordance with the FSL and the system that can
be controlled by computer. F-theta lens was focused
on the specimen from 11 cm. In the present study, a
marking speed with 10 mm/s, skip speed with 125
mm/s and the repetition with five times were carried
out in 10 mm x 10 mm square for each zirconia
specimen. All specimens were ablated using 200 mW
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laser power and 9.819 10 W/cm? laser intensity to
create a checkered pattern.

Specimens were cleaned ultrasonically for 10 min
(Whaledent Biosonic; Whaledent Inc., New York,
USA). R of the specimens were measured from
5 different regions with a 2-dimensional contact
profilometer (MarSurf PS1; Mahr GmbH, Gottingen,
Germany) and these values (um) were averaged. One
additional specimen from each group was prepared
as described and observed with scanning electron
microscope (SEM) (EVO LS-10; Zeiss, Cambridge, UK)
at 25 kV (500x and 1000x magnifications).

A light-polymerized adhesive primer (Tranbond XT
Primer; 3M Unitek, Monrovia, California, USA) was
applied to pretreated zirconia surfaces and mandibular
incisor orthodontic metal brackets (Mini Master;
American Orthodontics, Sheboygan, Wisconsin, USA),
which had an average surface area of 10.37 mm? were
bonded by using an adhesive resin (Transbond XT; 3M
Unitek, Monrovia, California, USA). Excess cement was
removed with an explorer and the specimens were
irradiated with an LED curing unit (Bluephase; Ivoclar
Vivadent, Schaan, Liechtenstein) from the occlusal
and the gingival bracket edges for 20 s at 1200 mW/
cm? intensity. Bonding was performed by a single
experienced clinician (B.B.D.). Specimens were then
subjected to thermocycling (5,000 cycles at 5-55 °C,
dwell time of 15 s) to replicate an intraoral period of
relatively six months (19).

A universal testing machine (Mod Dental Micro
Shear Tester; Esetron Smart Robotechnologies,
Ankara, Turkey) with a crosshead speed of 0.5 mm/
min was used for SBS tests. The knife-edge rod was
positioned perpendicular to the edge of the brackets’
base. SBS (MPa) was calculated by using the equation:

SBS (MPa) = Maximum load (N) / Surface area
(mm?)

Adhesive remnant index (ARI) was determined by
using a stereomicroscope (Olympus SZ61; Olympus
Corp, Tokyo, Japan) at 45x magnification to assess the
failure modes. One sample from each group exhibiting
the dominant ARI score was analyzed by using SEM
(64x). The scores for ARI were as follows (20):

Score 0: No adhesive on the specimen,

Score 1: Less than 50% of adhesive on the
specimen,

Score 2: More than 50% of adhesive on the
specimen,

Score 3: All adhesive on the specimen, with distinct
impression of the bracket mesh.

Statistical Analysis

Data were analyzed (SPSS 23, SPSS Inc; Chicago,
IL, USA) by using 2-way analysis of variance (ANOVA)
and Tamhane’s T2 tests. In addition, the correlation
between these parameters was evaluated with
Pearson’s correlation analysis (a=0.05). Number of
specimens was decided based on a power analysis
(power: 0.80, a: 0.05, and effect size: 0.4).

Results

Surface treatments had a significant effect on R,
and SBS (p<0.001), whereas the effect of material
type (p=>0.192) and the interaction between the
main factors (p=0.312) were nonsignificant for both
parameters. For 4Y-PSZ, FS group (4.87+0.41) had the
highest R (p<0.001), whereas C group (0.24+0.04)
showed the lowest (p<0.001). APA (0.49+0.05) and
ER (0.47£0.06) groups had similar values (p=0.997)
that were higher than that of MEP group (0.36+0.04)
(p<0.002). For 5Y-PSZ, FS group (5.13+0.62) had
the highest (p<0.001) and C group (0.26+0.07) had
the lowest R (p<0.001). APA (0.48+0.04) and ER
(0.47+0.05) groups had similar values (p>0.05) that
were higher than that of MEP (0.39+0.04) group
(p<0.006).

For 4Y-PSZ, FS (19.88+2.69) and APA (18.74+2.38)
groups had the highest (p<0.001) and C group
(3.46+0.47) had the lowest SBS (p<0.001). MEP
group (13.27+2.39) had higher SBS than ER group
(5.42+0.59) (p<0.001). For 5Y-PSZ, FS (20.58+2.47)
and APA (19.47+2.63) groups had the highest SBS
values (p<0.001). MEP group (12.83%+2.46) had
higher SBS than ER group (5.15+0.82) (p<0.001). C
group (2.82+0.38) had the lowest values (p<0.001).
Pearson correlation analysis showed that there was
no significant correlation between R_and SBS for any
of the groups (p=0.154).

Figures 1 and 2 depict surface alterations after
surface treatments. In general, surface treatments
resulted in similar surface modifications for both
materials. C groups showed little to no irregularities,
while MEP etching led to somewhat similar surfaces
with more pronounced grooves caused by the
etchant. APA generated an irregular topography and
roughness of the treated surfaces was apparent. ER
treatment was characterized with concave and convex
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areas, and evident microcrack formation. FS groups
presented the most precise surface change with clear,
square shaped depressions and no microcracks.
Representative SEM images of the bond failures
are presented in Figures 3 and 4, while bond failure
types (nand %) are shown in Table 1. In both C groups,
100% of the specimens demonstrated score 0. While

Figure 1. SEM images (500x and 1000x) of 4Y-PSZ specimens
after surface treatments

C: Control, APA: Sandblasting, MEP: Monobond Etch &
Prime etching, ER: Er:YAG laser irradiation, FS: Femtosecond
laser irradiation, SEM: Scanning electron microscope, Y-PSZ:
Partially stabilized zirconia

Meandros Med Dent J 2022;23:335-342

the failure types of ER and MEP treated specimens
were scores 0 and 1, APA and FS groups showed
scores 2 and 3.

Discussion

Even though material type was not effective,
surface treatments resulted in significant differences

Figure 2. SEM images (500x and 1000x) of 5Y-PSZ specimens
after surface treatments

C: Control, APA: Sandblasting, MEP: Monobond Etch &
Prime etching, ER: Er:YAG laser irradiation, FS: Femtosecond
laser irradiation, SEM: Scanning electron microscope, Y-PSZ:
Partially stabilized zirconia
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in SBS and R_. Therefore, the null hypotheses were
rejected.

Previous studies have shown that zirconia had
higher R_ after FSL irradiation when compared with
APA (1,9). The result of this study supports this finding
as the specimens of FS groups had the highest R .
SEM images of FS groups revealed the conspicuous

kS

Figure 3. SEM images (64x) of the debonded 4Y-PSZ specimens
and metallic bracket surfaces after SBS test

C: Control, APA: Sandblasting, MEP: Monobond Etch &
Prime etching, ER: Er:YAG laser irradiation, FS: Femtosecond
laser irradiation, SEM: Scanning electron microscope, Y-PSZ:
Partially stabilized zirconia, SBS: Shear bond strength

square shaped
depressions, which were also evident to naked eye.
These depressions contributed to a greater surface
area that orthodontic resin cement penetrated, which
may have led to greater SBS values. R_results of MEP
treated specimens were inferior to those treated with
APA, ER, and FS. As seen in SEM images, MEP treated

S, ——

surface alteration with precise

Figure 4. SEM images (64x) of the debonded 5Y-PSZ specimens
and metallic bracket surfaces after SBS test

C: Control, APA: Sandblasting, MEP: Monobond Etch &
Prime etching, ER: Er:YAG laser irradiation, FS: Femtosecond
laser irradiation, SEM: Scanning electron microscope, Y-PSZ:
Partially stabilized zirconia, SBS: Shear bond strength

Meandros Med Dent J 2022;23:335-342
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| Table 1. Bond failure mode scores (ARI) (n and %)

C APA MEP ER FS

4 Y-PSZ 5 Y-PSZ 4Y-PSZ | 5Y-PSZ | 4Y-PSZ ([5Y-PSZ |4 Y-PSz 5Y-PSZ |[4Y-PSZ ([5Y-PSZ
Score 0 11 (100%) 11 (100%) | 0 (0%) | O (0%) 4 (36%) |[3(27%) |5(45%) |3(27%) |0 (0%) 0 (0%)
Score 1 0 (0%) 0 (0%) 0 (0%) |0 (0%) 6 (55%) | 6(55%) |6(55%) |8(73%) |0 (0%) 0 (0%)
Score 2 0 (0%) 0 (0%) 3 (27%) | 3 (27%) | 1 (9%) 2 (18%) | 0 (0%) 0 (0%) 2 (18%) |3 (27%)
Score 3 0 (0%) 0 (0%) 8(73%) | 8 (73%) | 0 (0%) 0 (0%) 0 (0%) 0 (0%) 9 (82%) |8 (73%)
ARI: Adhesive remnant index, C: Control, APA: Sandblasting, MEP: Monobond Etch & Prime etching, ER: Er:YAG laser irradiation, FS: Femtosecond laser
irradiation, Y-PSZ: Partially stabilized zirconia

specimens displayed more consistent and flat surfaces
than these groups, which justifies the R_results.

Different surface treatments have been suggested
to enhance the SBS between ceramic surfaces and
orthodontic brackets (2,9,12-14,16,17), as debonding
is frequently encountered (19). Nonetheless, the ideal
surface treatment for bracket bonding is still unclear
(9). Reynolds (21) reported SBS values higher than
6 MPa as clinically acceptable. However, SBS should
also be at a reasonable level so that no cohesive
damage occurs during debonding (10) and the least
amount of adhesive remains on the zirconia surface
(5). In this study, SBS values ranged between 2,5 MPa
to 24,85 MPa for 4Y-PSZ, and from 2,42 MPa to 26,19
MPa for 5Y-PSZ. Furthermore, specimens of APA, MEP,
and FS groups presented SBS values higher than 6
MPa. Therefore, these treatments may be considered
clinically satisfactory.

Sandblasting produces a rough ceramic surface
depending on the pressure and particle size (1,19). In
this study, zirconia surfaces were treated with 50 um
AlLO, particles at 0.2 MPa pressure. Several studies
have evaluated the effects of sandblasting on the SBS
of Y-PSZ and concluded that sandblasting with 0.2
MPa resulted in higher SBS values (2-4). However, a
recent study reported similar values while comparing
the SBS of metallic brackets to Er:YAG laser treated
and sandblasted 5Y-PSZ. In addition, ARI scores of
both groups were predominantly 2 (5). Contrarily,
APA-5 had higher SBS values than ER-5 in the present
study and this difference may be attributed to the
parameters of the surface treatments. Furthermore,
SBS of APA groups were higher than those of other
groups, except for FS.

Ina previous study, MEP treated zirconia was shown
to have SBS higher than 6 MPa even after 10,000
cycles of thermocycling (13). This finding was further
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supported by another study, in which MEP provided
SBS as high as 32.3 MPa after similar thermocycling
(11). Similarly, SBS values of MEP groups exceeded
6 MPa, which may be associated with the significant
increase in surface energy even with a minimal change
in R_(Figure 1, 2) (11). However, the knowledge on
the effect of MEP on Y-PSZ is scarce and these results
should be interpreted carefully. Furthermore, MEP has
acidic components and possible toxic effects should
be considered during intraoral application (18).

FSL irradiation of ceramics for orthodontic
purposes has been scarcely studied (9,16,17). Garcia-
Sanz et al. (9) reported 200 mW output power and
60 um inter-groove distance as the ideal parameters
for treating 3Y-TZP. The same study also showed
that these parameters led to higher SBS values than
sandblasting (25 pm ALO, at a pressure of 2.5 bar
for 20 s), which coincides with another study (16).
In this study, FS resulted in nonsignificantly higher
SBS values than APA, which may be associated with
different parameters used. Although adequate SBS
was achieved, clinical utilization of FSL is questionable
considering the system costs and dimensions (16).

Specimens of APA and FS groups mainly had ARl
score 3, which is an indicator of bond failure between
orthodontic cement and metallic bracket. Considering
that the greater amount of cement retained on the
restoration surface means less chance of ceramic
damage, FSL irradiation and sandblasting may be
considered as the most zirconia-friendly treatments.
However, this study did not evaluate the possible
effects of these treatments on the mechanical
behavior or phase transformation of Y-PSZ. Therefore,
future studies investigating these parameters are
needed to support this interpretation.

Even though the present study aimed to compare
new-generation zirconias, absence of 3Y-TZP, which
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can be used monolithically in the posterior region is
a limitation. In addition, the present study did not
involve a zirconia primer, which may increase SBS (7).
Another limitation was that a checkered depression
pattern was created for FS groups. However, it is
possible to engrave other geometrical designs (9,16)
and distinct patterns might affect R_and SBS. Since the
esthetic expectations of patients are rising, preference
of metallic bracket might also be a limitation.

Conclusion

Within the limitations of this study, the type of
Y-PSZ did not affect R or SBS values. FSL irradiation
and sandblasting emerged as the most effective and
zirconia-friendly treatments. Single-step self-etching
primer may be a valid surface treatment for Y-PSZ.
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Abstract

Objective: The primary aim of the current study was to compare the centering
ability and transportation of the Reciproc Blue system in curved root canals with
and without prior glide path preparation, using cone beam computed tomography
(CBCT). Additionally, the amount of time required for root canal instrumentation
was also compared.

Materials and Methods: Forty root canals of maxillary molar teeth with curvature
angles 30°-40° were included in this in vitro study. All root canals were divided
randomly into 2 experimental groups (n=20) as follows: group 1: the root canals
were instrumented with a Reciproc Blue R25 instrument, and group 2: glide path
was prepared with path-file and the root canals were instrumented with a Reciproc
Blue R25 instrument. Working times with Reciproc Blue files were recorded for
each group. All teeth were scanned with CBCT before and after instrumentation
to evaluate the centering ability and transportation. The data were statistically
analyzed using the Shapiro-Wilk test and t-test (p<0.05).

Results: No significant difference was observed between the tested groups
regarding the centering ability and transportation (p>0.05). The time required for
instrumentation using Reciproc Blue after glide path preparation was statistically
less than that without the glide path preparation group (p<0.001).

Conclusion: In curved root canals, glide path preparation before instrumentation
with the Reciproc Blue file had no effect on the centering ability and transportation.
However, the amount of time required for root canal instrumentation with the
Reciproc Blue files was significantly decreased when the files were used after the
preparation of the glide path by path-files.

0z

Amac: Bu calismanin birincil amaci, sekillendirme dncesi rehber yol hazirlanan
ve hazirlanmayan egimli kdk kanallarinda Reciproc Blue sisteminin merkezleme
kabiliyetini ve meydana gelen transportasyon miktarini konik isinli bilgisayarh
tomografi (KIBT) kullanarak karsilastirmaktir. Ayrica her iki grupta kok kanal
genisletme siireleri kiyaslanmistir.

Gerec ve Yontemler: Bu in vitro calismaya kirk adet 30°-40° egrilik acisina sahip
kok kanal dahil edildi. Tlim kok kanallari 2 deney grubuna ayrildi: 1. grup: path-
file ile rehber yol olusturulduktan sonra Reciproc Blue kanal egesi ile kdk kanal
sekillendirmesi gerceklestirildi, 2. grup: Rehber yol olusturmaksizin Reciproc Blue
kanal egesi ile kok kanal sekillendirmesi gerceklestirildi. Her grup icin Reciproc Blue
egeleri ile calisma sireleri kaydedildi. Merkezleme kabiliyetini ve transportasyonu
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degerlendirmek icin tiim disler sekillendirmeden dnce ve sonra KIBT ile tarandi. Veriler Shapiro-Wilk ve t-testi ile istatistiksel olarak

analiz edildi.

Bulgular: Merkezleme kabiliyeti ve transportasyon agisindan test edilen gruplar arasinda anlamli bir fark tespit edilmemistir (p>0,05).
Rehber yol olusturulan grupta Reciproc Blue kanal egesi ile sekillendirme icin gereken siirenin, rehber yol olusturulmayan gruptan

istatistiksel olarak daha az oldugu g6zlenmistir (p<0,001).

Sonug: Egimli kok kanallarinda, Reciproc Blue egesi ile sekillendirme oncesinde rehber yol olusturmanin merkezleme kabiliyeti ve
transportasyon tizerinde hicbir etkisi olmamistir. Ancak, path-file ile rehber yol olusturuldugunda Reciproc Blue egesi ile kok kanali

icindeki calisma stiresi 6nemli 6l¢lide azalmistir.

Introduction

Cleaning and shaping of the root canals are the
most important stages that affect the success of the
root canal treatment. However, the shaping process
may not always be completed in ideal conditions.
Although preserving the original root canal anatomy
is substantial, deviations from the root canal anatomy
such as root canal straightening, transportation and
ledging may occur depending on the severity of the
root canal curvature and characteristic features of the
instruments (1).

The glide path is defined as an access route to
the root canal up to the apical foramen (2,3). Glide
path creating provides an understanding of the root
canal anatomy, permits safer and faster action during
root canal instrumentation (4). Glide path creation
can be performed with stainless steel hand files as
well as using nickel titanium (NiTi) files designed for
this purpose. There are several NiTi glide path files
(PF) produced with different alloy and cross-section
properties. PF; Dentsply Maillefer is a rotary glide
path system and manufactured from a conventional
NiTi alloy. The system includes three files with .02
taper and ISO 13, 16, 19 tip sizes (1). PF are claimed
to better preserve the original root canal anatomy
by creating less irregularity in the root canal while
preparing the glide path (5).

Reciproc Blue (VDW, Munich, Germany) is a
reciprocating NiTi instrument and have S-shaped
cross-section. Reciproc Blue files (R25, R40 and R50)
are produced with a heat treatment that changes the
molecular structure of the alloy and gives the tool a
blue color (6). The heat treatment process improves
the flexibility and strength of the Ni Ti files.

The aim of this study was to compare centring
ability and transportation of Reciproc Blue files with
and without glide path by using cone beam computed
tomography (CBCT) imaging and to evaluate time
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required for root canal instrumentation with Reciproc
Blue files. The null hypothesis of the study was
that preparation of glide path prior to root canal
instrumentation would not effect the centring ability
and canal transportation of Reciproc Blue system.

Materials and Methods

The current study was approved by the Ege
University Faculty of Medicine Clinical Research Ethics
Committee (approval number: 18-10.2/42, date:
30.10.2018) and was funded by University Scientific
Research Project Fund. An initial power analysis was
performed according to a previous study (7) and it was
confirmed that a minimum sample size of 16 teeth per
group is required (80% power, a=5%).

Selection of Teeth

Mature extracted human maxillary molars without
calcified root canals, internal or external resorption,
or root fractures were included.

Access cavities were prepared using diamond burs,
and the apical patency was confirmed using 10# K-file.
In order to measure the root canal curvature, K-type
files #10 was placed in the root canals and digital
radiographs were taken from all teeth and root canal
curvature was measured following Schneider’s (8)
method using AutoCAD 2007 program (Autodesk Inc.,
San Rafael, CA, USA). As a result, a total of 40 mesial
or distal root with single canal (with canal curvature
of 30°-40°) were selected. In order to provide
standardization of the position of the teeth before
and after root canal preparation, the teeth were
placed in a custom-made specimen holder and all
radiological and clinical procedures were performed
without removing the teeth from this holder.

The teeth were divided into 2 groups as follows:

Group 1. Reciproc Blue: Reciproc Blue files #25
were directly used in root canals without glide path
preparation.
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Group 2. PF - Reciproc Blue: Reciproc Blue files #25
were used in root canals after creating a glide path by
PFs.

CBCT Before Root Canal Instrumentation

The teeth were positioned with the custom-
made specimen holder in which each root could be
aligned perpendicularly to the beam and placed in
the same position on the CBCT device before and
after instrumentation, so that reproducible images
could be obtained. In order to determine the scanning
direction, a small notch was prepared on the crown
of each tooth. The roots were scanned before and
after instrumentation by using the CBCT [Kodak 9000
three-dimensional (3D)] operating at 64 kV and 6.3
mA; volumes were obtained with 5x3.8 cm field of
view (FOV) and with a spatial resolution of 76 mm was
selected.

Root Canal Instrumentation

Group 1 (Reciproc Blue): The root canals were
prepared directly by using Reciproc Blue #25 files in
the Reciproc all mode with an X-Smart plus motor
(Dentsply, Maillefer Ballaigues, Switzerland). No glide
path was created in this group. A 10 K-file was used
with the purpose of determining full working length
(WL) according to the manufacturer instructions.
Then, root canal instrumentation was performed
using the Reciproc Blue R25 instrument with a slow
in-and-out pecking motion. The amplitude limit of
the file was approximately 3-4 mm with a very light
pressure. After every third pecking, the file was
removed from the canal and the root canal was rinsed
with 2 mL 2.5% sodium hypochlorite. This procedure
was followed until WL was reached.

Group 2 (PF - Reciproc Blue): path-files #1-3 were
used for glide path creation with copious 2.5% sodium
hypochlorite irrigation. Next, the root canals were
prepared using Reciproc Blue #25 files as same as
group 1.

One experienced operator completed all root canal
instrumentation (S.M.K.). During the instrumentation
procedure, each root canal was irrigated at 2 mm
shorter than the WL using a closed ended side-vented
needle (30-G) (Kerr Hawe Sa, Bioggio, Switzerland).
Time required for root canal instrumentation with
Reciproc Blue files were also recorded and compared.

CBCT After Root Canal Instrumentation

The teeth with the custom-made specimen holder
were placed at the same position on the CBCT device

and were scanned under the same conditions used
before instrumentation. For both groups, the degree
of transportations and centring ability that were
created during instrumentation were measured using
the CS 3D imaging software program (Figure 1).

Transportation and Centring Ability Evaluation

Canal transportation was calculated at 3 mm and 5
mm distance from the apex according to the following
formula;

Degree of canal transportation =(al-a2) - (b1-b2)

=(c1-c2) - (d1-d2)

al, bl, c1, d1: The shortest distance between the

mesial, distal, buccal and palatal wall of the canal and

the mesial outer surface of the root, respectively,
before instrumentation.

a2, b2, c2, d2: The shortest distance between the
mesial, distal, buccal and palatal wall of the canal and
the mesial outer surface of the root, respectively,
after instrumentation.

A result of 0 indicates that no transportation has
occurred; all other results indicate that transportation
has occurred.

Centring ability was calculated with the following
formula:

(a1-a2)/(b1-b2) or (bl-b2)/(al-a2) and (cl-c2)/
(d1-d2) or (d1-d2)/(c1-c2)

Figure 1. Representative CBCT images of 3 mm (a and b) and 5
mm (c and d) cross sections before (a and c) and after (b and
d) preparation

CBCT: Cone beam computed tomography

Meandros Med Dent J 2022;23:343-348
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According to this formula, a value of ‘1’ indicates
that the root canal remains completely in the centre,
while other values indicate that the direction of the
root canal has changed.

Statistical Analysis

The statistical analysis was performed with the
GraphPad prism version 6.0 for Windows package
program (GraphPad Software, LA Jolla California,
USA). The Shapiro-Wilk test was used to determine the
normal distribution of continuous variables. Centring
ability, transportation and working time comparisons
were analysed using the t-test. All analyses were
performed at p<0.05 statistical significance level.

Results

Amount of time required for canal preparation:
Time required for root canal instrumentation using
Reciproc Blue after creating a glide path (66.2+11.8
seconds) was found to be statistically significantly
lower than in the group without a glide path
preparation (89.4+11.6 seconds) (p<0.001).

Transportation results: Mean, standard deviation
and p-values of transportation for both 3 and 5
mm sections are shown in Table 1. No statistically
significant difference was observed between the
groups for both directions in transportation findings
in both 3 mm and 5 mm sections (p>0.05).

Centring ability results: Mean, standard deviation
and p-values of centring ratio for both 3 and 5 mm
sectionsare shownin Table 2. There was no statistically

Table 1. Mean canal transportation (mm % standard
deviation) at 3 and 5 mm after preparation with
Reciproc Blue and path-file + Reciproc blue

Direction Reciproc Path file + value
Blue Reciproc Blue P
3 mm | Mesio-distal | 0.030£0.172 | 0.035+0.159 | 0.924
Bucco-palatal | 0.040+£0.169 | 0.005+0.198 | 0.446
5 mm | Mesio-distal | 0.015+0.153 | 0.005+0.153 | 0.682
Bucco-palatal | 0.010+0.177 | 0.060+0.153 | 0.346

Table 2. Mean centring ability (mm + standard deviation)
at 3 and 5 mm after preparation with Reciproc blue and
path file + Reciproc Blue

Direction Reciproc Path file + value
Blue Reciproc Blue P
3 mm | Mesio-distal | 0.45+0.406 | 0.35+0.378 0.415
Bucco-palatal | 0.52+0.422 | 0.43+0.431 0.498
5 mm | Mesio-distal | 0.54+0.391 | 0.40+0.377 0.227
Bucco-palatal | 0.47+0.45 0.4440.46 0.851
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significant difference between the groups in terms of
centring ratio in each section (p>0.05).

Discussion

This in vitro study was carried out to examine
whether the creating a glide path before
instrumentation influences the level of transportation
and centring ability of the Reciproc Blue file in
curved root canals. According to the results, the null
hypothesis was rejected in terms of time required for
root canal instrumentation, which was significantly
shortened by the prior preparation of glide path.
However, null hypothesis was accepted regarding
canal transportation and centring ability of reciprocal
instruments with or without prior preparation of glide
path.

In the current study, mesio- and disto-buccal
roots of extracted maxillary molars were included.
Schneider’s (8) method is one of the methods
frequently used in studies was preferred for canal
curvature measurement (9,10), where root canal
curvature greater than 25° is defined as severely
curved root canals. Since the severity of the root
canal curvature carrying a potential complication risk
during root canal instrumentation (11); teeth with a
curvature of 30°-40° were included. Nevertheless,
radius of curvature was not measured, only teeth with
visually similar radii of curvature were included. Due
to the roots measured at the same angle in degrees
can have different radii or abrupt curvature, using
Schneider method can be seen as a possible limitation
of the present study.

The most used method to compare before and
after instrumentation is obtaining standard periapical
radiographs and overlapping these radiographs with
computer programs (12,13), however, the most
important disadvantage of the method is that the
radiographs are 2D. In most studies, this disadvantage
has been avoided by using CBCT and micro-CT as
imaging methods (9,10,14,15). Although micro-
CT is considered as the most valid method in this
field, it was reported that it is possible to examine
and compare root canal anatomy before and after
instrumentation using CBCT (14). For this reason, in
the current study, CBCT, which is a more accessible
method, allows 3D imaging and is frequently used in
transportation studies, was preferred to use (7,15,16).
It was observed that different analysis parameters
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(FOV area, section thickness) were used in studies
where instrumentation efficiency was examined using
CBCT. Elnaghy and Elsaka (15) determined the FOV
area to be 8x8 cm please and the slice thickness to be
0.125 mm, while Mouro-Netto et al. (16) determined
the FOV area as 16x4 cm and the section thickness
as 0.125 mm. In our study, the FOV area was used
as 5x3.8 cm and the section thickness as 0.076 mm,
providing higher resolution than thicker slices and
larger FOVs.

When the time required for canal instrumentation
was evaluated Reciproc Blue files was found to be
significantly faster if the glide path was prepared.
Similar to our study, Vorster et al. (17), was evaluated
the duration for WaveOne Gold file instrumentation
in root canals, reported that time required for
instrumentation with the Wave One Gold files was
significantly reduced after a glide path preparation.

In  studies focusing transportation, the
measurement regions differ while there are studies
(15,18,19) that take cross-sections from apical, middle,
and coronal parts, there are also studies that evaluate
apical 1, 2, 3, 4, 5 mm sections by considering only
apical transportation (20). In a study transportation
was evaluated using 3, 5, 7 mm sections but, the
degree of transportation was measured in apical 3 and
5 mm sections only (15). Bucco-palatal transportation
in addition to the mesio-distal direction were also
examined in the current study. In each group, small
transportation with no significant differences between
the groups were obtained both at 3 mm and 5 mm
cross sections. Preparation of the glide path using the
path-files had no effect on the transportation values
at the apical 3 and 5 mm after the instrumentation
using the Reciproc Blue files. While in some studies,
it was reported that Reciproc and Reciproc Blue files
would cause less transportation when a glide path
was created before instrumentation in curved root
canals (4,7), de Carvalho et al. (9) concluded that
performing a glide path before using the Reciproc
file had no effect on transportation like our study.
The reason for the lack of difference between the
groups and the very low transportation degrees in
the current study may be the use of the Reciproc
Blue canal file, which works with reciprocating
motion and has advanced metallurgical properties.
Additionally, no significant difference was observed

between the groups in terms of centring ability both
in mesio-distal and bucco-palatinal directions at both
levels of cross sections which means that the use of
path-file has no effect on centring ability of Reciproc
Blue instrument. While Hage et al. (7) reported that
glide path creation improved the centring ability
of Reciproc and Reciproc Blue files, some studies
showed that a glide path preparation has no effect on
centring ability of reciprocating instruments (9,17).
Actually, results of present study are in line with the
manufacturer instructions in which M-Wire Reciproc
Blue instruments are recommended to use without
any prior step for root canal instrumentation.

Conclusion

Within the limitations of the current study, glide
path preparation prior to shaping with Reciproc Blue
file had no effect on centring ability and transportation.
However, time required for root canal instrumentation
was significantly decreased when the Reciproc Blue
file was used after glide path preparation using path
files.
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Abstract

Objective: Infantile colic (IC) is crying spells that begin in the first three months
after birth, last longer than three weeks and occur at least three days a week. In
this study, it was aimed to examine the use of alternative and complementary
medicine applications for treating IC and the factors affecting the chosen method.
Materials and Methods: Infants were questioned for the diagnosis of IC using the
"IC diagnostic criteria” defined in Rome IV. A total of 113 patients were included in
the study. Demographic data, medication or (use of complementary and alternative
drugs for IC, methods used and treatment responses) were asked by parents of
infants with IC. The obtained data were analyzed statistically.

Results: It was found that 91.2% of the patients used at least one of the
complementary and alternative medicine methods. It was found that those with
a high level of education used hot application, hairdryer, car driving, and evil
eye beads more (p<0.05), those with higher income levels used hot application,
hairdryer and prayer more (p<0.05).

Conclusion: The education and income level of the family affect the alternative
and complementary medicine methods used in IC. Evidence-based studies are
needed on this subject.

0z

Amac: infantil kolik (IC), dogumdan sonraki ilk ii¢c ayda baslayan, {i¢ haftadan uzun
stiren ve haftada en az li¢c glin meydana gelen aglama ndbetleridir. Bu calismada
IC tedavisinde alternatif ve tamamlayici tip uygulamalarinin kullanimi ve secilen
yontemi etkileyen faktorlerin incelenmesi amaclanmistir.

Gerec ve Yontemler: Bebekler, Roma IV'te tanimlanan "IC tani kriterleri” kullanilarak
IC tanisi icin sorgulandi. Toplam 113 hasta calismaya dahil edildi. infantil kolikli
bebeklerin ebeveynlerinden demografik veriler, ilaglar veya IC icin tamamlayici ve
alternatif ilaclarin kullanimi, kullanilan yéntemler ve tedavi yanitlari hakkindaki
verileri istendi. Elde edilen veriler istatistiksel olarak analiz edildi.

Bulgular: Hastalarin 9%91,2'sinin tamamlayici ve alternatif tip yontemlerinden
en az birini kullandigi belirlendi. Egitim dizeyi yiiksek olanlarin daha ¢ok sicak
uygulama, sa¢ kurutma makinesi, araba kullanma ve nazar boncugu kullandiklari
(p<0,05), gelir diizeyi yiiksek olanlarin sicak uygulama, sa¢ kurutma makinesi ve
duayi daha fazla kullandiklar (p<0,05) bulundu.
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Sonug: Ailenin egitim ve gelir dlizeyi infantil kolikte kullanilan alternatif ve tamamlayici tip yontemlerini etkilemektedir. Bu konuda

kanita dayal calismalara ihtiyag vardir.

Introduction

Any practice that is not accepted by modern
medicine and used instead of medical treatments is
defined as “alternative medicine”. Complementary
medicineis expressed as methods appliedin addition to
medical treatment. These two terms are used together
under complementary and alternative medicine (CAM)
(1). Modern medicine accepts the evidence-based
approach. CAM applications are generally unproven,
based on assumptions and observations or, as in our
country, based on some beliefs. These methods can be
harmful both directly and indirectly by causing delays
in medical treatment. Although studies on children are
limited, CAM is frequently used in children, especially
in difficult situations to cope with (2,3). Herbal
preparations were found the most commonly used
CAM method (4).

Infantile colic (IC) was first defined by Wessel
et al. (5) as anxiety and crying episodes of more
than three weeks, at least three days a week, and
exceeding three hours a day, which are common
in the first three months after birth. Although
behavioral therapies, diet, and many other methods
have been recommended, no definitive evidence-
based treatment has yet been found. Although the
prevalence of IC in Turkey is not known, it has been
reported as 51.1% in Eastern Anatolia and 66% in
Western Anatolia (6,7). In this study, it was planned
to evaluate the frequency of CAM use, the methods
used, and the factors affecting the use of CAM in
infants with IC in the Aegean region.

Materials and Methods

The study was planned as a observational,
descriptive prospective study and was conducted
in University of Health Sciences Turkey, Dr. Behget
Uz Pediatric Diseases and Surgery Training and
Research Hospital, between 01.09.2018-01.03.2019.
The parents of babies under one year of age who
were referred to the outpatient clinic for healthy
child follow-up were asked whether their babies had
excessive crying during early infancy. Babies who were
reported to have excessive crying were questioned
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for IC’s diagnosis using the “Diagnostic Criteria
for Infant Colic” defined in Rome IV (8). According
to these criteria, prolonged and repetitive crying
periods with no apparent reason for crying in the first
five months of life, no suspicion of illness, and not
stopped by caregivers were defined as IC. A two-stage
guestionnaire was applied to parents who agreed to
participate in the study and signed a consent form.
In the first step, the diagnosis of IC in her babies
was confirmed and diagnosed. In the second step, a
guestionnaire form consisting of 28 items regarding
demographic data, use of medication or CAM for IC,
methods used and treatment responses were applied
face to face to the parents of babies diagnosed with IC.
A total of 113 patients with a retrospective diagnosis
of IC were included in the study. The parents’ income
level was based on the minimum wage.

The study was approved by ethics committee
of University of Health Sciences Turkey, Dr. Behcet
Uz Pediatric Diseases and Surgery Training and
Research Hospital (approval number: 2018/212, date:
02.08.2018), and all our patients’ parents’ informed
consent has been received.

Statistical Analysis

Statistical analyses were performed using the SPSS
version 16.0. Descriptive statistics were expressed as
frequency (%), mean + standard deviation. The groups
were compared using the Pearson chi-square test and
Fisher’s Exact test for categorical data. The p-values
<0.05 were considered statistically significant.

Results

Sixty-five (57.5%) of the patients were male,
and the mean age was 6.5+3.5 months at the time
of the study. The general characteristics of the
patients are presented in Table 1. While 90 (79.6%)
of these patients received medication (all of them
simethicone) for IC, 103 (91.2%) used one of the CAM
methods. Of the cases questioned, 91 (88.3%) applied
abdominal/back massage, 65 (63.1%) herbal tea, 48
(46.6%) car method. The least applied methods were
prayer/amulet in 22 (21%) cases, wearing evil eye
beads in 14 (13.6%), vegetable oil on the soles of 13
(12.6%) feet (lavender/apple/thyme), and 1 (1%) was
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acupuncture. The used CAM methods are shown in
Table 2 with details. Since 91.2% of the patients used
CAM, an analysis of the factors affecting CAM use
could not be performed. Therefore, factors affecting
CAM methods used by patients were investigated. In
the comparison of the CAM applications according
to family income, warm application to the abdomen,
use hairdryer and prayer/amulet were more frequent
in high family income group (p-values are <0.001,
<0.001, 0.011 respectively). The results were showed
in Table 3. In the comparison of CAM applications
according to mothers’ education levels, warm
application, hairdryer use, drive around, prayer/
amulet were more frequent in high educated group
than the low educated group (p-values are <0.001,

fathers’ education levels, foot sole massage with oils,
warm application, hairdryer use, drive around were
more frequent in high educated group than the low
educated group (p-values are 0.031, 0.002, <0.001,
0.007 respectively). Drinking herbal tea was more
frequent in low educated group (p=0.002). The results
were showed in Table 5.

It was observed that the parents of the only patient
who underwent acupuncture were in the group with
high education and income levels.

Table 2. Complementary and alternative medicine
methods used"

Treatment method Patient
group n=110

. Used dication, n (% 90 (79.6
<0.001, 0.002, 0.019 respectively) (Table 4). In sed medication, n (%) (79:6)
the comparison of CAM applications according to RCS o el e (el ge el Ly
complete), n
Table 1. Socio-demographic characteristics of infants Medication side effect, n (%) 0
with infantile colic and their families Use of CAM, n (%) 103 (91.2)
_ BenEﬁt from — (none/parﬁal/comp|EtE)l - 9/59/35
n=113
CAM side effect, n (%) 0
Gender (female/male) | 48/65 —
CAM and medication use together, n (%) 74 (65.5)
1 0,
iatemalieducatonllevebinlie) "More than one method could be specified for the same patient, CAM:
Who never went to school 16 (14.2) Complementary and alternative medicine
Primary school/secondary school 42 (37.2)
High school 37 (32.7) Table 3. The comparison of CAM methods according to
— family income
Family income
Father’s education level, n (%) Y
wh o chool T Low n=43 | High n=60 | p-value
o never went to schoo (3.5) n (%) n(%)
Rrimaryischuol/secondary/schaol 38 (33.6) Massaging the abdomen/ | 37 (86.0) |54 (90.0) |0.537
High school 37 (32.7) back
University 34 (30.1) Foot sole massage with 4 (9.3) 9 (15.0) 0.391
herbal oils (lavender/
0,
Income level, n (%) T e
ey G gllios) Drinking herbal tea 29 (67.4) | 36(60.0) |0.440
Ea gaiE Warm application to the | 2 (4.7) 22 (36.7) |<0.001
Middle 35 (31) abdomen
Good 28 (24.8) Operating a hairdryer 7 (16.3) 32 (53.3) |<0.001
Very good 0 (0) Drive around 24 (55.8) 40 (66.7) | 0.263
Family type, n (%) Drinking sugar water 4 (9.3) 4 (6.7) 0.717
Nuclear family 82 (72.6) Wearing an evil eye bead | 4 (9.3) 10 (16.7) | 0.282
Extended family 31 (27.4) Prayer/amulet 4(9.3) 18 (30.0) |[0.011
Place of residence, n (%) Swaddle 13 (30.2) 20(33.3) [0.739
Rural area 81 (71.7) Shake 20 (46.5) 28 (46.7) |0.988
Urban (28.3) CAM: Complementary and alternative medicine
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Table 4. The comparison of CAM methods according to
mothers’ education levels

Maternal education
level p-va]ue

Low n=51 | High n=52

Massaging the abdomen/ | 43 (84.3) |48 (92.3) | 0.206
back

Foot sole massage with 4(7.8)
herbal oils (lavender/
apple/thyme)

9(17.3) |0.148

Drinking herbal tea 37 (72.5) |28 (53.8) | 0.049
Warm application to the | 2 (3.9) 22 (42.8) |<0.001
abdomen

Operating a hairdryer 7 (13.7) 32(61.5) <0.001
Drive around 24 (47.1) |40(76.9) | 0.002

Drinking sugar water 6(11.8) 2 (3.8) 0.160

Wearing an evil eye bead |6 (11.8) 8 (15.4) 0.592

Prayer/amulet 6(11.8) 16 (30.8) | 0.019
Swaddle 15 (29.4) |18 (34.6) |0.571
Shake 26 (51.0) |22 (42.3) |0.378

CAM: Complementary and alternative medicine

Table 5. The comparison of CAM methods according to
fathers’ education levels

Paternal education level

p-value
Low n=36 | High n=67

Massaging the 30 (83.3) 61 (91.0) 0.335
abdomen/back

Foot sole massage with | 1 (2.8) 12 (17.9) 0.031
herbal oils (lavender/

apple/thyme)

Drinking herbal tea 30 (83.3) 35 (52.2) 0.002
Warm application to 2 (5.6) 22 (32.8) 0.002
the abdomen

Operating a hairdryer 5(13.9) 34 (50.7) <0.001
Drive around 16 (44.4) 48 (71.6) 0.007
Drinking sugar water 4(11.1) 4 (6.0) 0.446
Wearing an evil eye 6 (16.7) 6(11.9) 0.553
bead

Prayer/amulet 4(11.1) 18 (26.9) 0.063
Swaddle 12 (33.3) 21 (31.3) 0.836
Shake 19 (52.8) 29 (43.3) 0.357
CAM: Complementary and alternative medicine
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Discussion

This study’s data showed that CAM methods had
been used at a high rate in babies diagnosed with ICin
izmir province, and the most frequently used methods
were abdominal and back massage.

A meta-analysis study about the frequency of CAM
use in children reported that it is used at a rate of
52% in European countries (9). Two separate studies
reported that the frequency of CAM use in children in
Turkey was 58.6% and 56.5 (10,11). In our country, the
most common reason for CAM use was IC (50%), and
in a study in Afyon, CAM use in IC colic was reported
as 66% (7,12). In our study, this rate was 91.2%, and it
was higher than the literature. These increasing high
rates determined in Turkey and izmir were thought to
occur since no effective medical treatment for IC and
CAM methods became widespread.

CAM methods used for IC vary from region to
region, both globally and in our country. In studies
conducted in the southeast part of Turkey, the most
common CAM method used by parents for IC was
relieving baby gas, while in the study conducted
in west part of Turkey, the most commonly used
IC method was reported as massage (7,12). Our
investigation determined that the most frequently
used method was the abdominal and back massage,
followed by drinking herbal tea and driving around.
The massage is the most commonly used method for
ICin Afyon, and izmir, the west of Turkey, suggests that
socio-cultural differences affect the CAM methods (7).

Although massage is thought to improve symptoms
significantly and has no side effects, evidence-based
data are limited. A study conducted in Germany
stated that 50% of the mothers applied massage
therapy; baby massage calmed the baby by providing
many sensorial stimuli and improved mother-baby
interaction (10,13,14). It is essential to warn parents
about this condition, as methods such as massage
with vegetable oils can cause serious side effects by
absorption from the skin and accidental ingestion.

In the literature, it has been reported that
some mothers consume some herbal teas such as
chamomile, lemon balm, fennel, licorice root, and
anise tea both themselves and their babies (11,15).
Studies showing that herbal tea is effective in treating
colic are rare. One of the most critical problems in
the therapeutic use of herbal teas is that the doses
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and side effects are not standardized, and the other
is that it reduces the amount of nutrition (16). Herbal
tea was found to be the second most commonly used
CAM method for IC in our study.

The least used method in our study was found to
be acupuncture (9,16). Currently, acupuncture is one
of the recommended CAM methods for IC treatment.
The results of studies on acupuncture are inconsistent.
A systematic review of the practice concluded that
needle percutaneous acupuncture treatment should
not be recommended for IC babies (1).

In the literature, Tuncel et al. (17) reported that
the parents’ education level did not affect CAM’s use
in the Diyarbakir region. In the study on CAM methods
used in IC treatment in Afyon, it was reported that the
frequency of CAM use increased with the increase in
the level of education, and the most common method
they used was massage (7,18). In our study, the rate of
CAM use was high, and the use of the hot application,
hairdryer, driving around with a car, and the use of evil
eye beads were statistically significantly different in
the high-level education group. Although it is said that
the use of CAM in IC treatment is higher in our country
since it is a developing country, the high rate of CAM
use by mothers with high education levels contradicts
this view (14). The role of fathers in the selection of
IC treatment may be related to the parental equitable
behavior model in izmir province.

Considering the families’ socio-economic status,
some studies in the literature showed that CAM was
applied in 87% of the children of low-income families
(19). There are studies reporting that mothers with
higher education and high income also apply CAM
methods (20). Contrary to in Europe and our country,
it was reported in some studies conducted in the USA
that the demographic characteristics and education
level of the parents did not affect the use of CAM
methods (21). In our study, the family’s income level
and economic status changed the CAM method
selected, and parents with a good income significantly
preferred hot application, using a hairdryer and
praying methods. This result may be due to parents
with better socio-economic conditions, ease of access
to information and a doctor.

When the literature is examined, it was stated that
many parents avoid talking to their doctors about
CAM use because of their negative attitude towards
the methods, but contrary to popular belief, 85%

of the doctors displayed a positive attitude towards
CAM methods (7,22,23). In our study, most of the
parents who used medical treatment reported partial
benefits from the medication, and the parents who
used CAM had similar partial benefits. However, most
of the patients applied CAM methods along with
medical treatment, and some stated that they used
several CAM methods together. In our study, CAM
methods were used most frequently with the doctor’s
recommendation (30.1%), and the decision-makers
were most often the family elders (31.1%). With these
data, it can be concluded that doctors are the most
critical resource for CAM use and that there is no
opposing party to using these methods. It is currently
said that the first step of IC management is counseling
to parents (24,25). These results led us to think that
doctors should inform families about the use of CAM,
which is not based on evidence, and warn them
regarding several issues.

This study was a descriptive study, so any outcome
related to the causality is not possible. In addition
it was a survey study, which might have the risks of
perfunctory, exaggeration, concealment and short-
term memory biases.

Conclusion

This study showed that the use of CAM rates for the
treatment of IC is relatively high. The education and
income level of the family affects the alternative and
complementary medicine methods used. Physicians
should have awareness and knowledge about CAM
methods, which have been increasingly used in recent
years.
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Abstract

Objective: We evaluated the demographic and clinical characteristics, risk factors,
involved vasculature, and prognosis in cerebral venous thrombosis.

Materials and Methods: We included 53 patients with cerebral venous thrombosis
(CVT) who were followed up in our neurology inpatient clinic and neurology
intensive care unit in the study. The demographic and clinical characteristics
on admission, risk factors, results of laboratory tests and neuroimaging studies,
treatment, outcomes at discharge, and 6™"-month follow-up were reviewed.
Results: The mean age of the patients was 44.1+13.7 (19-71) years. Thirty-one
(58.4%) of the patients were female. The most frequent symptom was headache
(69.8%). Puerperium and malignancy were the most common risk factors for patients
under 45 years of age; whereas anemia and malignancy were the most common
risk factors for patients over 45 years of age. The most common localization of
CVT was found to be the transverse sinus (69.8%). The modified Rankin scale (mRS)
scores at discharge were O for 47 patients (88.6%), 1 for 4 patients (7.5%) and 4
for 2 patients. In the 6"-month follow-up, 48 (90.5 %) of the patients had an mRS
score of 0 with normal neurological examination.

Conclusion: Our study, representing the experience of a single tertiary referral
center, showed that CVT mostly affected women of reproductive ages. More than
90% of patients in our study had an mRS score of 0 at the 6"-month follow-
up. The results of our study suggest that early diagnosis of CVT with advanced
neuroimaging techniques recently has improved the outcomes and reduced the
disability.

0z

Amac: Bu calismada serebral ven trombozunun (SVT) demografik ve klinik
oOzelliklerinin, risk faktorlerinin, tutulan damar sisteminin ve prognozun
degerlendirilmesi amaclanmistir.

Gerec ve Yontemler: Noroloji poliklinigimizde ve noroloji yogun bakim tinitemizde
takip edilen SVT'li 53 hasta calismaya dahil edildi. Basvurudaki demografik ve klinik
ozellikler, risk faktorleri, laboratuvar testleri ve beyin goriintiileme calismalarinin
sonuclari, tedavi, taburculuk sonuclari ve 6. ay takipleri gdzden gegirildi.

Bulgular: Hastalarin yas ortalamasi 44,1+13,7 (19-71) yil idi. Hastalarin 31'i (%58,4)
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kadindi. En sik goriilen semptom bas agrisiydi (%069,8). Kirk bes yas alti hastalarda lohusalik ve malignite en sik goriilen risk faktorleri
iken, 45 yas Ustii hastalarda anemi ve malignite en sik gorilen risk faktorleri idi. SVT'nin en sik yerlesim yeri transvers sinis (%69,8)
olarak bulundu. Taburculuk mRS skoru 47 hastada (%88,6) 0, 4 hastada (%7,5) 1 ve 2 hastada 4 idi. Altinci ay takibinde hastalarin
48'inde (%90,5) normal norolojik muayene ile mRS skoru 0 olarak bulundu.

Sonug: Tek bir liclincli basamak sevk merkezi deneyimini temsil eden calismamiz, SVT'nin ¢ogunlukla tireme cagindaki kadinlari
etkiledigini gostermistir. Calismamizdaki hastalarin %90'indan fazlasinin 6. ay takibinde mRS skoru 0 idi. Calismamizin sonuglari,
son yillarda gelismis norogoriintiileme teknikleri ile SVI'nin erken teshisinin sonuclar iyilestirdigini ve ozirlGltigu azalttigini

gostermektedir.

Introduction

Cerebral venous thrombosis (CVT) is a subtype of
stroke which involves cerebral venous sinuses and
cortical veins leading to hemorrhage or venous infarcts
(1,2). It affects the young population with a female
predominance. Previously, the frequency of CVT was
underestimated because of diagnostic complexities;
however, the development of advanced imaging
modalities in recent decades allowed for prompt
and accurate diagnosis of CVT, even in mild cases
(3). Clinical features of CVT include headache, visual
disturbances, epileptic seizures, focal neurological
deficits, movement disorders, altered mental status
related to involved cerebral venous structures (4).
CVT can be provoked or unprovoked, and multiple
risk factors can be present in patients. Most of the
patients with CVT are known to have prothrombotic
risk factors and thrombophilias are identified in more
than one-third. In the young population, sex-specific
risk factors including pregnancy, puerperium, and
oral contraceptives are the most striking predisposing
conditions, whereas malignancy is more common in
the advanced ages (5). There are no certain blood
parameters pathognomonic for CVT, but higher
D-dimer levels strengthen the diagnosis. When the
diagnosis of CVT is considered in the presence of
cerebral hemorrhage or ischemic lesions on the initial
radiological examination, advanced neuroimaging
techniques should be performed in order to evaluate
venous structures. Computed tomography (CT)
venography and magnetic resonance venography
(MRV) can be used alternatively to digital subtraction
angiography for diagnosis. However, magnetic
resonance imaging (MRI) is superior to CT for
demonstration of the thrombosis and parenchymal
lesions in suspected CVT (4,6). The goal of the
treatment in CVT is to reverse the thrombosis and
prevent cerebral herniation, as well as parenchymal
injury (6,7).
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In the present study, we aimed to evaluate the
demographic and clinical characteristics, risk factors,
clinical presentation, involved cerebral venous
sinuses, and prognosis of CVT in a university hospital.

Materials and Methods

Fifty-three patients diagnosed with CVT in the
neurology inpatient clinic and neurology intensive
care unit of Gazi University Hospital between 2006
and 2015 were included in this retrospective study.
Demographic and clinical characteristics, potential
risk factors, neurological examination findings,
modified Rankin Scale (mRS) scores at discharge and
follow-up were reviewed. The laboratory studies
including complete blood count, anticardiolipin
antibodies, antiphospholipid antibodies, proteins C-S,
antithrombin-IIl (AT-111), activated protein C resistance,
Factor V Leiden and methylenetetrahydrofolate
reductase (MTHFR) gene mutations, serum
homocysteine levels were recorded when available.
Patients were screened for Behcet’s disease (BD) and
the pathergy test was applied to patients, since BD is
a prevalent chronic inflammatory disease in Turkey.
Cranial MRI and MRV studies were conducted in our
hospital (1.5 and 3 Tesla Magneton Aera and Verio;
Siemens, Erlangen, Germany) and assessed by two
experienced neuroradiologists (M.U., N.T.). Laboratory
and radiological data were obtained from our hospital
information management system. Ethical approval was
obtained from the clinical research Ethics Committee
of Gazi University Faculty of Medicine Hospital for the
study (decision no: 252, date: 12.05.2014).

Statistical Analysis

Analysis of the data was performed by using IBM
SPSS 21.0 statistical package program. Continuous
variables were expressed as mean + standard
deviation or as median (interquartile range).
Categorical variables were presented as frequencies
and percentages. The normality of data was assessed
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by the Kolmogorov-Smirnov test. Pearson chi-square
(x?), Yates (x?), or Fisher’s Exact (x?) tests were used
to compare qualitative data where appropriate. The
Independent Samples t-test (t-test in independent
groups) was used to compare quantitative data in the
study. A p-value smaller than a=0.05 was considered
statistically significant.

Results

The mean age of 53 patients included in the study
was 44.1+13.7 (19-71) years. Thirty-one (58.4%)
patients were female and 22 (41.6%) were male.
Clinical characteristics of the patients and potential
risk factors for CVT are summarized in Table 1.

When risk factors were evaluated according to
gender; the most frequent risk factor was anemia
in women and local infections in men. Multiple risk
factors were identified more frequently in women.
Puerperium and malignancy were the most common
risk factors for patients under 45 years of age, while
anemia and malignancy were found to be the most
common risk factors for patients over 45 years. The
presence of multiple risk factors was notable for
patients over 45 years of age.

The most common localization of CVT was found
to be transverse sinus in 37 patients (69.8%) (Table 2).
Venous infarction was detected in 28 of the patients, the
majority of which were in the right hemisphere (35.7%).
A statistically significant difference was found between
the two genders regarding the presence of hemorrhage
or hemorrhagic infarction (p<0.05) (Table 2). Mortality
due to CVT was not observed in our cohort. The mRS
score at discharge was 0in 47 patients (88.6%). In the 6%
month follow-up, 48 (90.5 %) of the patients had a mRS
score of 0 with totally normal neurological examination.

Discussion

In this retrospective study of 53 patients with
CVT at a tertiary hospital in Turkey, we evaluated the
demographic and clinical characteristics, risk factors,
clinical presentation complaints, involved cerebral
venous structures, and short-term follow-up findings
of CVT. The median age of patients was 44 years
similar to large cohorts in which onset age distribution
was found to be 3" to 4" decades (2,8,9). Our findings
demonstrating female predominance (58.7%) were
also in accordance with previous studies (9-11).

Female superiority in CVT is mainly attributed to sex-
specific risk factors [puerperium, pregnancy, and the
use of obsessive-compulsive disorder (OCD)] acting
as both predisposing and precipitating conditions for
CVT (11,12). The International Study on cerebral vein
and dural sinus thrombosis (ISCVT) study showed that
the prognosis of female patients with sex-specific risk

Table 1. Clinical characteristics and potential risk factors

of the patients with CVT (n=53)
I T .

Age (mean * SD) standard deviation 44.1+13.7 (19-71)

Female sex, n (%) 31 (58.4%)

Potential risk factors, n (%)

Anemia 19 (33.9%)

Activated protein C resistance 16 (30.2%)

MTHFR gene mutation (heterozygous) 15 (28.3%)

Protein C/S deficiency 14 (26.4%)

Malignancy 8 (15%)

Puerperium 6 (11.3%)

Local infections 5(9.4%)

Factor V Leiden mutation 3 (5.7%)

MTHFR gene mutation (homozygous) 2 (3.8%)

History of cerebral venous thrombosis 2 (3.8%)

Pregnancy 1(1.8%)

Anti-thrombin Il deficiency 1(1.9%)

Trauma 1(1.9%)

Dehydration 1(1.9%)

Post lumbar punction 1(1.9%)

Behget’s disease 1(1.9%)

History of venous thromboembolism 1(1.9%)

Neurological signs and symptoms, n (%)

Headache 37 (69.8%)

Papilledema 20 (37.7%)

Seizures 19 (35.8%)

Nausea and vomiting 15 (28.3%)

Cranial nerve palsies 10 (18.9%)

Motor deficits 10 (18.9%)

Altered mental status 9 (17.0%)

Sensory deficits 2 (3.7%)

Dysarthria 2 (3.7%)

Gait disturbances 1(1.8%)

CVT: Cerebral venous thrombosis, SD: Standard deviation, MTHFR:

Methylenetetrahydrofolate reductase
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| Table 2. Radiological findings of patients with CVT

Total Female Male
n=53 n (%) n=31 n=22
Involved venous structures, n (%)
Transverse sinus 37 (69.8%) 23 (74.2%) 14 (63.6%)
Sigmoid sinus 29 (54.7%) 17 (54.8%) 12 (54.5%)
Superior sagittal sinus 20 (37.7%) 12 (38.7%) 8 (36.4%)
Internal juguler vein 17 (32.1%) 8 (25.8%) 9 (40.9%)
Cortical veins 5 (9.4%) 3(9.7%) 2 (9.1%)
Inferior sagittal sinus 1(1.9%) 0 (0%) 1 (4.5%)
Sinus rectus 1(1.9%) 0 (0%) 1 (4.5%)
Multiple sinus involvement 32 (60.4%) 19 (61.3%) 13 (59.1%)
Parenchymal lesion n (%) p-value
No lesion 25 (47.1%) 12 (38.7%) 13 (59.1%) 0143
Venous infarcts 28 (52.8%) 13 (59.1%) 9 (40.9%)
Hemorrhage or hemorrhagic infarcts 23 (43.4%) 17 (54.8%) 6 (27.3%) 0.046
CVT: Cerebral venous thrombosis

factors was better than in other conditions (12). Nasr
et al. (13) showed that pregnancy and puerperium
were risk factors for 24.6% of 11,400 CVT patients
who were followed between 2001 and 2008 and these
patients had lower mortality rates when compared
to others. In our study, no significant difference in
terms of prognosis was found between patient groups
according to risk factors. When we compared the risk
factors according to gender in our study, the most
common risk factor was anemia in 25.8% of women
and local infection in 22.7% of men. In Coutinho et
al’s (12) study, the most common risk factors for CVT
were genetic thrombophilia affecting 25% of men, and
use of OCD affecting 46% of women. Duman et al. (2)
found that prothrombotic conditions were the second
causative risk factor for CVT after reproductive health-
related factors in the Turkish population. Although the
clinical impact of heterozygous (MTHFR), FV Leiden,
and prothrombin gene mutations on CVT is uncertain,
these mutations may contribute to the multifactorial
causality in CVT.

In our study, we accepted anemia (hemoglobin
<12 g/dL) and thrombocytosis (platelets >450x10.e3/
uL) as risk factors for CVT. Hemogram abnormality was
found in 45.2% of women and 22.7% of men with CVT.
We suggest that the higher incidence of iron deficiency
anemiaamongwomeninlow-middleincome countries
contributes to the higher proportion of anemia in
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patients with CVT. However, the relationship between
anemiaand cerebrovascular diseases, particularly CVT,
is not fully understood (14-16); several mechanisms
have been proposed to date (15). Decreased iron
levels induce megakaryocyte activity paradoxically,
which provoke secondary thrombocytosis, thus
leading to a hypercoagulable state (17). In addition,
iron deficiency was found to cause increased levels
of factor VIII as a prothrombotic risk factor (15,18).
Although the relationship between iron deficiency and
venous thromboembolism is controversial, anemia
should be considered as a precipitating risk factor
for CVT with underlying predisposing conditions.
Eventually, CVT is a multifactorial disease, which
means that the identification of a risk factor or cause
should not interrupt the complete diagnostic workup
(17). Patients diagnosed with CVT should be screened
for all risk factors; especially for reproductive health-
related risk factors (puerperium, pregnancy, use of
OCD) which are important in terms of recurrence.

At least one serologic marker for vasculitis
was detected in 11.3% of the patients. One of our
patients had a previous diagnosis of BD. In the ISCVT
study, 3% of patients were found to have systemic
vasculitis especially systemic lupus erythematosus
and BD. Hyperhomocysteinemia was detected as a
risk factor for SVT in 11.3% of the patients included
in our study. In the ISCVT study, less than 1% of CVT
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cases had hyperhomocysteinemia (8). Although
some meta-analyses showed a higher risk of venous
thromboembolism  with  hyperhomocysteinemia
(19,20), the latest study from the Netherlands failed
to confirm this relationship (21).

The clinical picture of CVT varies broadly from mild
headache to encephalopathy which can present with
acute, subacute, or chronic symptoms. There are four
important syndromes of CVT: isolated intracranial
hypertension, focal neurological deficits, epileptic
seizures, and encephalopathy (22). In the ISCVT study,
the headache was observed in 88.8% of patients,
which is followed by seizures with a rate of 39.3% and
motor deficit with 37.2% (8). In our study, headache
was the most common symptom with 69.8%, followed
by multiple symptoms in 64.2% of patients; 35.8%
of patients had seizures, and 18.9% of patients had
motor deficits. Similar to large cohorts, the most
common symptom was headache in both genders
(2,12). The initial neurological examination revealed
papilledema in 37.7% of our patients, whereas 18,9%
had motor deficits. The most common finding in the
neurological examination of the ISCVT cohort was a
motor deficit in 37.2% of patients, which was followed
by papilledema in 28.3% (8). When neurological signs
of our study population were compared according to
gender; papilledema was the most common finding
in both groups. The corresponding parameter was
reported to be motor deficit for either sex in the study
of Coutinho et al. (12).

Cranial MRI followed by MRV is the most
sensitive diagnostic tool while demonstrating the
venous thrombus and parenchymal lesions in acute,
subacute, and chronic stages in CVT (22). We detected
transverse sinus thrombosis in 69.8% of the patients,
sigmoid sinus thrombosis in 54.7%, and superior
sagittal sinus thrombosis in 37.7% of the patients. In
the ISCVT study, the most common localization was
the superior sagittal sinus with 62% (8). Duman et al.
(2) reported transverse and sigmoid sinuses were the
most frequently involved cerebral veins in CVT among
the Turkish population.

In the ISCVT study, mortality was observed in
8.3% of the patients and found to be associated
with underlying risk factors such as malignancy (8).
Coutinho et al. (9) reported a rate of 0-28% for CVT-
associated deaths after 2000 in a systematic review of
literature. Recently, Duman et al. (2) reported no death

due to CVT in 1144 patients. In our cohort, no death
was observed either at discharge or in 6 months. We
found patients with CVT had a better prognosis and
96.2% were functionally independent with favorable
mRS scores (0-1) at discharge; while the proportion
of patients with mRS 0-1 at discharge was 65.7% in
the ISCVT cohort (8). Reduced mortality and disability
in CVT can be explained by higher recognition of CVT
and advances in modern neuroimaging techniques.
Furthermore, experiences in treatment options
might result in less mortality together with a better
prognosis.

There are some limitations to our study. First, the
study population was small since it consisted of cases
from a single center with a relatively rare diagnosis.
Second, the retrospective design of the study might
give rise to some missing clinical and laboratory
data. Third, the follow-up period was relatively short
to observe recurrences. And last, the lack of follow-
up MR imaging studies restricted the interpretation
of vascular recovery showing recanalization of
thrombosed sinuses.

Conclusion

In conclusion, CVT is a rare subgroup of
cerebrovascular diseases with a relatively better
prognosis, of which early diagnosis is essential. Our
study reflecting a single-center experience from a
tertiary hospital showed that CVT affected mostly
women of reproductive ages. The patients are often
in the 3¥to 4™ decades but CVT can be seen at any
age from childhood to late adulthood. CVT is typically
multifactorial and the identification of all precipitating
and predisposing risk factors is essential to avoid
recurrences. The clinical symptomatology comprises
a broad spectrum varying from headache to coma.
The most commonly involved venous structure in CVT
was found to be transverse sinus in our study. Venous
infarcts, hemorrhages, and hemorrhagic infarcts as
parenchymal lesions occurred in nearly half of the
patients during the clinical course. More than 90%
of our patients had mRS score of 0 at the 6™-month
follow-up. We suggest that early diagnosis of CVT with
advanced neuroimaging techniques improved the
outcomes and reduced the disability.
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Abstract

Objective: It was aimed to examine the prevalence of use of tobacco products,
the reasons for the first use, opinions on tobacco products' effects on health, and
factors affecting the waterpipe use of university students enrolled in technical,
social, and health sciences in this study.

Materials and Methods: This cross-sectional study was conducted with a 43-
item questionnaire among fourth-year students from three educational fields of
a university with 72.3% participation rate was in Ankara, Turkey in March 2019.
Results: 21.1% of the students were current waterpipe users and 32.6% were
current cigarette smokers. For both cigarette and waterpipe, “curiosity” was
the most common reason first reported use, followed by socializing and related
reasons. For both tobacco products, there was consensus on whether they were
harmful to health and on the positive effects of quitting. Regarding the addictive
effect, significantly more of the participants gave lower scores for waterpipe than
for cigarettes (46.4% versus 83.5%). The risk factors for being current waterpipe
use were the students' cigarette smoking and waterpipe use in the family or close
friends.

Conclusion: Waterpipe use was relatively common among university students and
socialization was important as a risk factor for being a current user. The addictive
effect of waterpipe can be emphasized more in awareness campaigns. The fight
against tobacco should be conducted by peer work and targeting all tobacco
products and regardless of students' educational fields.

0z

Amac: Bu calismada teknik, sosyal ve saglik bilimlerinde 6grenim goren liniversite
ogrencilerinin titln dridinleri kullanim yaygmhginin, ilk kullanim nedenlerinin,
titlin Urlnlerinin saghga etkilerine iliskin goruslerinin ve nargile kullanimini
etkileyen faktorlerin incelenmesi amaglanmistir.

Gere¢ ve Yontemler: Kesitsel tipteki bu arastirma, 43 soruluk bir anket ile Mart
2019'da Ankara'da %72,3 oraninda katilim ile bir tiniversitenin i¢ egitim alaninda
6grenim gdren dordiincl sinif 6grencileri arasinda gergeklestirilmistir.

Bulgular: Ogrencilerin %21,1'i halen nargile kullanicisi ve %32,6'si halen sigara
icicisiydi. Hem sigara hem de nargile icin "merak” ilk kullanim icin en sik bildirilen
neden iken, bunu “sosyallesme” ve iliskili nedenler izlemistir. Her iki titln Griini
icin de saghdga zararlari ve birakmanin olumlu etkileri konusunda fikir birligi vardi.
Bagimlilik yapici etki konusunda, sigaraya nazaran nargile icin katilimcilarin daha
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fazla bir kismi anlamli olarak daha distik puanlar verdiler (%046,4 ve %83,5). Halen nargile kullaniyor olma durumu igin risk faktorleri
ogrencinin sigara kullaniyor olusu ile ailede veya yakin arkadaslarda nargile kullanimi olarak bulunmustur.

Sonug: Universite dgrencileri arasinda nargile kullanimi gdrece yaygin bulundu ve sosyallesme, halen nargile kullaniyor olmak icin
bir risk faktori olarak dnemliydi. Nargilenin bagimhlik yapici etkisi bilingclendirme kampanyalarinda daha cok vurgulanabilir. Titlinle
micadele, 6grencilerin egitim alanlari ne olursa olsun, tiim titln Griinlerini hedef alan akran calismalari ile yiiriitilmelidir.

Introduction

Currently, 19.2% of the world population over
15-year-old are tobacco users (1). Eight million people
die each year due to tobacco (2). Health expenditures
due to diseases attributed to cigarette smoking were
calculated as 422 billion USD for 2012 (1). Considering
cigarette consumption, Turkey ranks second among
Organization for Economic Co-operation and
Development countries (3). The prevalence of daily
tobacco use increased from 26.5% in 2016 to 28.0%
in 2019 (4).

The use of alternative tobacco products other than
cigarettes is gradually increasing. Waterpipe, also
known as hookah, is consumed more than cigarettes
in some Middle Eastern countries (5). Several studies
have revealed that tobacco use begins between 16-
18 ages (6,7). One in 5 young adults use at least one
tobacco product in Turkey according to the latest
Global Adult Tobacco Survey (8).

In the present study, we aimed to examine the
prevalence of tobacco products use, the reasons for
first use, opinions on the effects of tobacco products
on health, and the factors affecting current waterpipe
use among senior university students enrolled in
technical, social and health sciences.

Materials and Methods

The population of this cross-sectional study was
the fourth-year students in a university in Ankara,
Turkey (n=1974). We used the sample size formula for
stratified rate estimation for the waterpipe smoking
rate estimation of the population. Accordingly, we
calculated the minimum (min) sample size as 386
volunteers using stratified sampling from three
education areas, with a 20% non-response rate,
d=0.05 error and a=0.05 while ¥YPh = Qh = 0.50. We
distributed this number (n) to the strata in proportion
to their weight, and 63, 216, 107 volunteers were
allocated in “technical sciences”, “social sciences,”
and “health sciences”, respectively. The departments
were randomly selected to reach the n of students
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determined for the three scientific fields. Variables
such as age and gender were not taken into account
in the selection of students.

After the approval provided by Baskent University
Institutional Review Board (project no: KA19/68,
date: 26.02.2019), data collection was carried out
in March 2019 through a 43-item questionnaire
about the participant’s educational background,
some demographic characteristics, and opinions
on the use of cigarettes and waterpipes prepared
by the researchers. Modifications were made after
pilot testing. Participants were asked to score their
perceptions of (i) the harm, (ii) the addictive effects,
(iii) the positive effects of quitting cigarette smoking
and waterpipe use on health as the 5-point Likert
scale with “no idea” option. The participation rate
was 72.3% (n=279).

Current waterpipe smokers were considered those
who used waterpipe at least once in the last year.
Former waterpipe smokers were considered those
who used waterpipe at least once but never used
it in the last year. Never waterpipe smokers were
considered those who have never used a waterpipe.
Definition of current, former, and never cigarette
smoking accepted by a glossary of Centers for Disease
Control and Prevention (9).

Statistical Analysis

N and percentage (%), mean with standard
deviation, and median with min-maximum values
were used for descriptive statistics. Comparisons
were conducted using the independent t-test and
one-way analysis of variance (ANOVA) with Tamhane
test for continuous variables and chi-square test
for categorical variables. Binary logistic regression
analysis with the Backward-Wald method were
performed to present factors associated with current
waterpipe use and the results are showed with odds
ratios with a 95% confidence interval (Cl). SPSS 26.0
was used in all analyses, and a<0.05 was considered
significant except for a=0.016 for assessing post-hoc
test results.
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Results

A total of 279 students (39.8% health, 37.6% social
and 22.6% technical sciences) were included in the
study. The mean age of the participants was 22.8+1.2
years. Of the participants, 72.4% were women, and
65.9% was living with their family. Of the participants,
77.2% and 51.1% reported that none of the family
members and five best friends used waterpipes. Of the
participants, 67.0% had tried to smoke a cigarette and
57.3% had tried to use waterpipe at least once in their
lifetime. No significant difference was found regarding
the ages of first trials of cigarette and waterpipe by
the educational fields (p=0.882 and p=0.386). No

Table 1. Characteristics of participants’ use of tobacco
products

Variable AT Percent (%)
(n)

The age of first tobacco product use

Cigarette (n=185)

<14 36 19.5

15-17 74 40.0

218 75 40.5

Mean £ SD 16.5£3.5

Waterpipe (n=159)

<14 23 14.5

15-17 81 50.9

218 55 34.6

Mean £ SD 16.8+2.4

The status of tobacco products use (n=279)

Cigarette

Never smoker 175 62.7
Former smoker 13 4.7
Current smoker 91 32.6
Waterpipe

Never user 119 42.7
Former user 101 36.2
Current user 59 211
At least once a year, but less than 39 14.0
once a month

At least once a month, but less than | 16 5.7
once a week

At least once a week 4 1.4

Smoking and waterpipe use were asked separately. Therefore, a
participant may use both tobacco products. SD: Standard deviation

significant difference was found between the ages of
the first trial of waterpipe regarding being a current
waterpipe using status (p=0.571).

Of the participants, 65.4% used waterpipes and
59.5% smoked cigarettes firstly before 18 years old.
The mean age of the first cigarette trial was 16.5+3.5
years, and it was 16.8+2.4 years for waterpipe. Of the
participants, 32.6% were current cigarette smokers,
21.1% used waterpipes at least once in the last year
(Table 1). Most (93.2%) waterpipe smokers stated
that they smoke outside the house. More than half
of the participants (56.1%) did not consider quitting
waterpipe use.

“Socialization” (30.6%) for waterpipe and “stress
relief” (20.9%) for cigarettes are the first ranks for
reason of use. While 92.5% of the participants scored
that hookah use is harmful to health, 46.4% scored
it was addictive, also, 83.5% of them scored that
quitting hookah use would have a positive effect on
health. It has been shown these rates are quite high
for cigarettes (Figure 1).

There was a significant difference between the
students from educational fields regarding their
opinions on the addictive effect of cigarette smoking
(p=0.011; 4.35+0.94 in health sciences vs. 4.68+0.60 in
social sciences), but not the waterpipe use (Table 2). In
other cases, no statistical difference was observed by
fields of education. The mean scores on the harm of
waterpipe to health and addictive effect of waterpipe
use were lower (p=0.019 and p=0.001) among the
current than non-current users of waterpipe.

The waterpipe use prevalence was higher among
men (p=0.003), those who have family members who
use a waterpipe (p<0.001), whose father and brother
use a waterpipe (p=0.005 and p=0.002, respectively),
who have friends use a waterpipe (p<0.001), who have
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Figure 1. Distribution of participants’ opinions on health
effects of cigarette and waterpipe smoking
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Table 2. Comparison of the participants’ opinions on the health effects of tobacco products use by their educational

field
. | Educational field (Mean + SD)
Question p-value
Health Social Technical

Cigarette smoking is harmful to health 4.75+0.65 4.85+0.43 4.73+0.63 0.281
Cigarette smoking is addictive 4.35+0.94 4.68+0.60 4.36+0.99 0.011°
Quitting cigarette smoking has a positive effect on health 4.73+0.89 4.89+0.48 4.86+0.44 0.178
Waterpipe using is harmful to health 4.79+0.61 4.71+0.76 4.59+0.96 0.228
Waterpipe using is addictive 3.30£1.62 3.44+1.57 3.12+1.43 0.468
Quitting waterpipe using has a positive effect on health 4.50+1.12 4.54+0.94 4.61+0.89 0.765

variances homogeneously.

The harmful effects on health be scored as “0= No harm at all, 5= Very harmful”, addictive effects as “O= Not at all addictive, 5= Highly addictive” and
positive effects of quitting on health as “0= Not at all, 5= Very effective” as the Likert scale.
The analysis was made excluding the students who said they “have no idea”. Tamhane test was preferred since post-hoc tests did not distribute the

*A statistical significance was observed among students studying in health and social sciences. SD: Standard deviation

smoked cigarettes and who were current cigarette
smokers (p<0.001). The prevalence of waterpipe
use among the students in health science was lower
than the students in the technical and social sciences
(p=0.005).

The binary logistic regression showed that the
model accuracy of predicting the risk of being a
current waterpipe user was 81.4% with excluding
for missing data of five cases. Since the n of former
cigarette smokers was low and its 95% Cl was wide, this
result may be excluded from the model. The presence
of a waterpipe user in the family of the participant
increased the risk of being a current waterpipe
smoker 5.980 times (95% Cl: 2.708-13.204; p<0.001).
In addition, the presence of waterpipe users among
friends increased the risk of being a current waterpipe
smoker by 4.144 times (95% Cl: 1.872-9.173; p<0.001).
Also, being a current cigarette smoker increased the
risk of being a current waterpipe smoker 3.756 times
(95% Cl: 1.710-8.252; p=0.001).

Discussion

In this study, it has been shown that current
smoking (32.6%) and current waterpipe use (21.1%)
can be evaluated as critical level. “Curiosity” was the
first rank reported reason of use for cigarettes and
waterpipe. Socialization and related choices were
marked more in the individuals who use waterpipe
than cigarettes. While there was a consensus among
the participants regarding the harms of cigarettes
and waterpipes and the positive effects of quitting
on health, the waterpipe was taken a dramatically
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lower score compared to cigarettes regarding
addictive effects (46.4% vs. 83.5%). In addition,
current waterpipe smokers evaluated that the harm
and addictive effect of waterpipe to health are lower
than former and never smokers. Logistic regression
results showed the importance of current smoking
and waterpipe use in the social environment among
the possible risk factors affecting waterpipe use.

In our study, the prevalence of current cigarette
smoking was 32.6%, which was higher than the
prevalence of waterpipe use (21.1%). The prevalence
of cigarette smoking among university students
in Turkey varies between 24.4% and 50% (10-12).
The prevalence of waterpipe use among university
students in Turkey, both in our study (21.1%) and in
other studies from Turkey (10,11,13,14) can be seen
approximately 10 times higher (12.7-31.1%) than the
prevalence in adults (15-17). These data confirm that
university students are a risk group for waterpipe use.
Even though waterpipe use cannot be considered a
major worldwide problem, it does show that it is a
public health threat regarding the prevalence of its
use among young people.

More than half of the participants have tried to use
waterpipes or cigarette smoking at least once in their
lifetime. Of the ever users, 65% tried waterpipe use,
59.5% tried cigarette smoking for the first time under
the age of 18, which is prohibited by legal regulations
in Turkey (18). Also, the commercial establishments
offering waterpipe should be at least 100 meters
away from the schools (19). The high prevalence of
tobacco product trials in adolescence and 93.2% of
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the students’ preference of cafes and waterpipe cafes
for waterpipe use may be indicated problems in the
implementation of the law.

In our study, 43.9% of current waterpipe users
wanted to quit. Considering the prevalence of
waterpipe cessation desire (14-48%) in the northern
part of the world (20), our result can be thought as an
opportunity for interventions.

In the presented study, it was a striking finding
that current cigarette smoking increased the risk for
current waterpipe use by 3,756 times. In a study,
approximately 59% of waterpipe users were found
to use at least one more tobacco product (21). In a
study from Turkey, cigarette smoking was indicated to
increase the risk of waterpipe use by 7.1 times (22).
This finding shows that a person who consumes one
tobacco product is more likely to use another tobacco
product.

Due to the nature of cross-sectional studies, it
is difficult to establish a causal relationship. The
literature review was carried out in both English
and Turkish to minimize the publication bias and to
observe the cultural and geographical differences in
waterpipe use. To avoid forced-choice bias, yes/no
questions were tried to be kept to a min, and other
bias reasons related to the questionnaire were tried to
be minimized by applying a pre-test and rearranging
the questionnaire. There may be a family information
bias for related questions, and also volunteer, recall
and response fatigue biases.

Conclusion

In this study, like other studies in Turkey, we
determined that the prevalence of waterpipe use
among university students was quite high and that
waterpipe smoking was used for socialization. While
almost all students who used waterpipes reported
that they used it in public places outside the home, it
is also noteworthy that more than half of them started
smoking under the age of eighteen despite legal
regulations. It indicates that is necessary to closely
monitor the implementation of legal regulations and
toinspect more effectively the places where waterpipe
is offered. Also, the struggle against the use of tobacco
products by young people should be started before
university age. Waterpipe use was relatively common
among university students and socialization was
important as the reason and as a risk factor for being a

current user. The addictive effect of waterpipe can be
emphasized more in awareness campaigns. The fight
against tobacco should be conducted by peer work
and targeting all tobacco products and regardless of
students’ educational fields.
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Abstract

Objective: The aim of this study is to determine the correlation between all
osteometric parameters obtained from the humerus and parameters obtained from
the distal end of the humerus.

Materials and Methods: A total of 16 parameters were measured in 67 dry bones
using the Image-J program.

Results: Groove for the ulnar nerve width (GUW) and the angle of the groove
of the ulnar nerve (GUA) parameters were found to be higher on the left side
and the difference was found to be statistically significant (p<0.05), GUA and
intertubercular groove width were not significantly correlated with any parameter
(p>0.05).

Conclusion: We believe that the results of the study will provide osteometric
data of the humerus in distal end fracture treatment, comminuted fractures, and
reconstructive surgery of the humerus, anthropological and forensic studies and
increase the anatomical knowledge levels of experts interested in the region.

0z

Amagc: Bu calismanin amaci humerustan elde edilen tiim osteometrik parametreler
ile humerus distal ucundan elde edilen parametreler arasindaki korelasyonu
bulmaktir.

Gerec¢ ve Yontemler: Toplam 67 kuru kemikten, 16 parametre dl¢limi Image-J
programiyla yapild.

Bulgular: Sulcus ulnaris genisligi (GUW) ve sulcus ulnaris acisi (GUA) parametreleri
sol tarafta daha yiiksek bulundu ve aradaki fark istatistiksel olarak anlamli bulundu
(p<0,05), GUA ve sulcus intertubercularis genisligi herhangi bir parametre ile
anlamli olarak korelasyon gostermedi (p>0,05).

Sonug: Calismanin sonuclarinin humerus distal u¢ kiriklarinin tedavisi, parcali
kiriklar ve humerus rekonstriktif cerrahisi, antropolojik ve adli c¢alismalarda
osteometrik veriler saglayacagi ve bdlgeyle ilgilenen uzmanlarin anatomik bilgi
diizeylerini artiracagi kanaatindeyiz.
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Introduction

As in all biological structures, bone structure is
driven by phylogenetic, structural, and functional
factors (1,2).

The structure of the bone and its connection
with its function is central to all inquiries that target
or involve the bone. This includes deductive and
inductive applications of skeletal biology both in
medical science and also in archaeological or forensic
sciences. Bone lengths and correlations have been
studied by anthropologists, forensic scientists and
orthopaedists for surgery and prosthetic design (3).

Distal humerus fractures account for 0.5-7% of all
fractures, and approximately 30% of elbow fractures
(4). Various implants are available for fracture patterns
in the distal of humerus and these implants have been
shaped according to the general anatomy knowledge
of the elbow region (5).

The aim of this study is to investigate the
relationship between humeral morphometry and
humeral distal end parameters and other parameters
of the humerus by digital measurements made on the
dry bones of the humerus.

Materials and Methods

This study was initiated with 2021/797 numbered
approval from Karabik University Ethics Committee
(date: 24.12.2021). In the study, a total of 67 humerus
bones, 35 leftand 32 right, of unknown gender, were used
from the bone collections in the anatomy laboratories of
the medical faculty of the three universities. Deformed
bones were not included in the study.

Morphometric Measurements

The bones placed on a measuring ruler were
photographed with a professional digital camera
(Nikon® - model D5300) parallel to the ground and
from a height of 40 cm. The taken photos were
transferred to Image-J (version 1.8 for Windows)
program and they were calibrated. On the calibrated
photos, 16 parameters were measured and recorded
2 times for each bone at different dates by the same
observer.

Parameters;

The maximum length of the humerus (HML),

The vertical diameter of the humeral head (HVD),

Intertubercular groove width (GIW),

Deltoid tuberosity diameter (TDD),
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Capitulum of the humerus width (CHW),

Trochlea of humerus width (THW),

Capitulum of humerus + trochlea of humerus
transverse length,

Coronoid fossa width (TCW),

Radial fossa width,

The length between medial epicondyle and lateral
epicondyle (FRW),

Groove for the ulnar nerve width (GUW),

The angle of the groove of the ulnar nerve (GUA),

Capitulum of humerus length (CHL),

Trochlea of humerus length (THL),

Olecranon fossa length (transverse plane) (FOL)
and Olecranon fossa width (coronal plane) (FOW). All
parameters showed in Figure 1.

Statistical Analyses

The data obtained in the study was analysed by
using SPSS (Released: 2016, IBM SPSS Statistics for
Windows, Version 24.0. Armonk, NY: IBM Corp.)
software. In data evaluation, mean, standard
deviation, minimum and maximum values were used
as descriptive statistical methods. Normality of the
continuous variables was evaluated with Shapiro-
Wilk test. Two Sample t-test and Mann-Whitney

Figure 1. Parameters taken from the a) anterior, b) posterior, c)
lateral, d) medial, e) and f) end of the humerus.

CHW: Capitulum of humerus width, EML: The length between
medial epicondyle and lateral epicondyle, FCW: Coronoid
fossa width, FOL: Olecranon fossa length (transverse plane),
FRW: Radial fossa width, FOW: Olecranon fossa width (coronal
plane), GIW: Intertubercular groove width, GUA: The angle
of the groove of the ulnar nerve, GUW: Groove for the ulnar
nerve width, HML: The maximum length of the humerus, HVD:
The vertical diameter of the humeral head, TCW: Capitulum
of humerus + trochlea of humerus transverse length, TDD:
Deltoid tuberosity diameter, THL: Trochlea of humerus length,
THW: Trochlea of humerus width
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U test were used in the comparison of continuous
variables between two groups. The linear correlation
between the continuous variables was evaluated with
Spearman and Pearson correlation test. P<0.05 level
was considered as statistically significant.

In order to assess intra-observer precision
and measurement accuracy, technical error of
measurement (TEM), relative technical error of

measurement (rTEM) and reliability coefficient (R)
were calculated by using Microsoft Excel program.

RESULTS

The means of the first and second measurements
were used in the study. TEM, rTEM, and R of the
measurement parameters are shown in Table 1. TEM

Table 1. Intra-observer error analysis (TEM, rTEM, R)
(n=67)

rTEM
Parameters TEM R

(%)
GIW 0.11 12.49 0.83
FRW 0.07 5.56 0.88
THW 0.08 3.63 0.90
THL 0.10 3.82 0.91
FOW 0.06 3.53 0.93
TDD 0.06 3.10 0.94
FCW 0.06 3.47 0.94
GUW 0.07 5.18 0.94
CHW 0.05 2.82 0.95
FOL 0.06 2.30 0.96
CHL 0.05 2.18 0.97
TCW 0.04 0.95 0.98
GUA 1.69 1.44 0.98
HVD 0.05 1.05 0.98
HML 0.11 0.36 0.99
EML 0.05 0.84 0.99
TEM: Technical error of measurement, rTEM: Relative technical error
of measurement, R: Reliability coefficient, GIW: Intertubercular groove
width, FRW: Radial fossa width, THW: Trochlea of humerus width, THL:
Trochlea of humerus length, FOW: Olecranon fossa width (coronal
plane), TDD: Deltoid tuberosity diameter, FCW: Coronoid fossa width,
GUW: Groove for the ulnar nerve width, CHW: Capitulum of humerus
width, FOL: Olecranon fossa length (transverse plane), CHL: Capitulum
of humerus length, TCW: Capitulum of humerus + trochlea of humerus
transverse length, GUA: The angle of the groove of the ulnar nerve,
HVD: The vertical diameter of the humeral head, HML: The maximum
length of the humerus, EML: The length between medial epicondyle
and lateral epicondyle

values are between 0.04 and 1.69. rTEM values are
between 0.36% and 12.49%. R values are between
0.83 and 0.99, and the values are close to 1.

GIW, TDD, FCW, FOL, and FOW parameters were
not distributed normally. No significant difference
was found between the right and left side in these
parameters (p>0.05) (Table 2). The other parameters
were normally distributed; GUW and GUA parameters
were found to be higher on the left side and the
difference was found to be statistically significant
(p<0.05) (Table 3).

Correlation Analysis Results

The correlation analysis is shown in Table 4. GUA
and GIW were not significantly correlated with any
parameter (p>0.05) (Table 4).

| Table 2. Non-normally distributed parameters (n=67)

Parameters | Left Right p-value
GIW (cm) 0.89 (0.25-1.93) 0.92 (0.35-1.69) 0.252
TDD (cm) 2.17 (0.60-2.83) 2.20 (1.74-2.72) 0.497
FCW (cm) 1.84 (1.11-2.19) 1.73 (1.40-2.45) 0.250
FOL (cm) 2.76 (1.82-3.38) 2.85 (1.82-3.38) 0.748
FOW (cm) 1.91 (0.94-2.50) 1.93 (1.40-2.65) 0.713
GIW: Intertubercular groove width, TDD: Deltoid tuberosity diameter,
FCW: Coronoid fossa width, FOL: Olecranon fossa length (transverse
plane), FOW: Olecranon fossa width (coronal plane)

| Table 3. Normally distributed parameters (n=67)

Left Right p-value
FRW (cm) 1.401+0.213 1.384+0.243 0.765
THW (cm) 2.458+0.265 2.446%0.320 0.868
THL (cm) 2.724+0.335 2.740+0.394 0.859
GUW (cm) 1.559+0.301 1.328+0.292 0.003
CHW (cm) 1.96210.251 1.886+0.233 0.207
CHL (cm) 2.404+0.267 2.411+0.351 0.932
TCW (cm) 4.478+0.417 4.403+0.386 0.459
GUA (°) 121.4 £14.6 113.0+15.4 0.028
HVD (cm) 4.678+0.479 4.813+0.511 0.270
HML (cm) 32.37+2.68 31.99+2.29 0.534
EML (cm) 6.129+0.563 5.988+0.594 0.333
FRW: Radial fossa width, THW: Trochlea of humerus width, THL:
Trochlea of humerus length, GUW: Groove for the ulnar nerve width,
CHW: Capitulum of humerus width, CHL: Capitulum of humerus length,
TCW: Capitulum of humerus + trochlea of humerus transverse length,
GUA: The angle of the groove of the ulnar nerve, HVD: The vertical
diameter of the humeral head, HML: The maximum length of the
humerus, EML: The length between medial epicondyle and lateral
epicondyle

Meandros Med Dent J 2022;23:367-372
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| Table 4. Spearman-Pearson correlation test results of humerus parameters (n=67)

Variables HML HVD GIW TDD CHW THW TCW FCW FRW EML GUW GUA CHL THL FOL
1. HML (cm)

2. HVD (cm) 0.675™

3. GIW (cm) 0.189 0.157

4.TDD (cm) 0.496™ | 0.598™ | -0.286

5. CHW (cm) | 0.454™ | 0.419™ | 0.072 0.379"

6. THW (cm) 0.526" | 0.553™ | 0.084 0.421" | 0.073

7. TCW (cm) 0.716™ | 0.665™ | 0.168 0.503" | 0.600™ 0.730™

8. FCW (cm) 0.399"" | 0.383™ | 0.193 0.299" | 0.153 0.502"" | 0.423™

9. FRW (cm) 0.252° | 0.279° | 0.086 0.342™ | 0.295" 0.159 0.277° | 0.092

10. EML (cm) | 0.665™ [ 0.577" | 0.220 0.537"" | 0.444™ 0.654™" | 0.798™ | 0.492™" | 0.158

11. GUW 0.442™" | 0.372™ | 0.033 0.253 0.254° 0.325" | 0.400™ | 0.341° | 0.065 | 0.541""

(cm)

12. GUA (°) -0.108 | -0.218 | -0.141 | 0.045 0.050 -0.199 | -0.196 | 0.074 0.005 | -0.240 | 0.084

13. CHL (cm) | 0.442" | 0.539™ | 0.012 0.543" | 0.553™ 0.433™ | 0.665"" | 0.381"" [ 0.241 | 0.610™ | 0.334™ | -0.116

14. THL (cm) | 0.591" [ 0.631"" | 0.164 0.489™ | 0.406™ 0.462™" | 0.591"" | 0.453" [ 0.069 | 0.608"" | 0.514™ | -0.062 | 0.563™"

15. FOL (cm) | 0.378™ | 0.345™ | 0.253 0.196 0.305" 0.278" | 0.441 | 0.185 0.278" | 0.376™ | 0.148 -0.135 | 0.351 | 0.234

16. FOW (cm) | 0.210 0.219 0.218 0.186 0.095 0.271 0.275" | 0.277 0.098 | 0.301" | 0.179 0.013 0.192 0.210 | 0.597™
"p<0.01, "p<0.05, HML: The maximum length of the humerus, HVD: The vertical diameter of the humeral head, GIW: Intertubercular groove width, TDD: Deltoid tuberosity diameter, CHW:
Capitulum of humerus width, THW: Trochlea of humerus width, TCW: Capitulum of humerus + trochlea of humerus transverse length, FCW: Coronoid fossa width, FRW: Radial fossa width,
EML: The length between medial epicondyle and lateral epicondyle, GUW: Groove for the ulnar nerve width, GUA: The angle of the groove of the ulnar nerve, CHL: Capitulum of humerus
length, THL: Trochlea of humerus length, FOL: Olecranon fossa length (transverse plane), FOW: Olecranon fossa width (coronal plane)

Discussion

This study aimed to examine the correlation
between measurement parameters of the distal end
of humerus and all humerus parameters by making
anthropometric measurements on dry bones of the
humerus showed that HML parameter was associated
with most of the distal end parameters. It was also
found that parameters on distal end were generally
correlated with each other. Another result was the
finding that GUW and GUA parameters were higher
on the left side when compared with the right side.

In this study, the measurements of which were
repeated twice, TEM, rTEM, and R values of 16
parameters were calculated. R values of all parameters
were found to be between 0.83 and 0.99, and they
were interpreted to have almost perfect reliability
(6,7). The highest rTEM percentage was calculated
as 12.49% in GIW parameter. The reason why this
parameter had high rTEM value is the fact that it had
a mean lower than 1 cm (8).

Fractures to the long bones are common (9).
In such cases, samples are needed to evaluate the
methods used in implants. In the literature, various
fixation experiments have been performed on these
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specimens for clinical use based on screw-plate
positioning. Knowing both the proximal and distal end
of the humerus very well will increase the success in
experiments such as biomechanical adjustment and
durability on samples with various devices (10-13).
Distal humeral prosthesis hemiarthroplasty used
in comminuted distal humerus fractures should be
designed to provide anatomical prerequisites and
should be compatible with natural humeral anatomy.
Having detailed knowledge of elbow anatomy will
increase the design and success of new prostheses
(14). At this point, the results obtained in this study
will create an important anatomical resource.
Segmental studies of the humerus, especially in
forensic medicine and archeology, there are studies
that estimate the height from the humerus by using
various formulas to determine the height of the
people in the population (15,16). We think that HML
will be a reference for such studies.
Kastamonietal. (17) stated that GUW was positively
significantly correlated with humeral retroversion
angle and HML and negatively significantly correlated
with olecranon fossa depth. Since the parameters
of humeral retroversion angle and olecranon fossa
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depth were not included in our study, no inferences
were made in our study on this. Although Vettivel
et al. (18) found positively significant correlation
with GUW and HML in their study, no significant
correlation was found in the present study. Wafae et
al. (19) stated that intertubercular groove morphology
was not correlated with humeral morphometry.
Measurements were made from the middle level of
intertubercular groove both in this study and in Wafae
et al’s (19) study, while measurement was made from
the proximal of the groove in Kastamoni et al.s (17)
study. We think that the difference in the results may
be due to this reason.

Kastamoni et al. (17) concluded that there were no
significant differences between olecranon fossa width
and HML, EML, and THW parameters. On the other
hand, a statistically significant correlation was found
between FOW and EML in our study.

There are studies in literature which report
correlation between HML and EML (20-22). There
are also studies reporting a significant correlation
between HML and THW parameters (22, 23). Similar
results found in our study support the existing
literature. While Kastamoni et al. (17) stated that
HML parameter is not significantly correlated with
EML and THW parameters, this result is not consistent
with the results of our study and other studies. On the
other hand, Kastamoni et al. (17) found statistically
significant positive correlation between EML and
THW and this result was found to be consistent with
the results of our study.

There are studies in literature which show
statistically significant positive correlation between
HML and HVD parameters and this result is consistent
with the results of our study (21,22). Similar to the
results of our study, Cini and Ari (21) found significant
positive correlation between HML and CHW
parameters. However, although they found significant
correlation between HML and GUW parameters,
no significant correlation was found between these
parameters in our study.

de Queiroz Chaves et al. (24) conducted by using
the computed tomography images of the right sides
of 30 individuals, they found mean GUA parameter
as 92.7+10. In our study, this parameter was found as
113.0+15.4° on the right side. The fact that we had no
recorded information about general health state since

our study was conducted on dry bones, uncertain
gender distribution and age, demographic differences
and differences in sample size may be the reasons for
the difference between studies. GUA parameter was
found to be higher on the left side when compared
with the right side in our study and the difference was
found to be statistically significant. Since the same
person was not compared bilaterally in our study,
this difference was weak in terms of evidence. This
parameter was not found to be correlated with any
of our parameters. It has been stated in literature
that bone structure is important in cubital tunnel
syndrome factors (25). GUA is also the parameter that
can determine the shape of cubital tunnel and we
believe that it is clinically important.

This study has some limitations. Not having
information about the age and gender of the dry
bones used, about general health state and about
whether the right and left bones belonged to same
people are important limitations of the study.

Conclusion

Nevertheless, the anatomical information found
in this highly reliable study will guide clinicians in
studies evaluating humeral segments, especially in
the treatment of elbow instability, the treatment and
reconstruction of distal humeral fractures. It will help
the multidisciplinary team to produce a more suitable
prosthesis both biomechanically and kinesiologically
by correlating it with radiological data. The results
of this study will contribute to studies in the fields
of anatomy, biomechanics, forensic sciences, and
anthropology.
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Abstract

Objective: To evaluate the relationship between recurrent vasovagal syncope (VVS)
and complete blood cell parameters, serum levels of ferritin, vitamin B, and folate.
Materials and Methods: This retrospective study included patients with recurrent
WS and healthy controls. Children and adolescents presenting with at least
two WS episodes were included. Exclusion criteria were as follows; having an
electrocardiogram abnormality, patients without an evident trigger before fainting,
having an infection, having a history of chronic disease, and taking any medications
or vitamin supplements, including folate, vitamin B, ,, and iron.

Results: A total of 44 patients and 66 healthy controls were included. There were
no significant differences between the groups in terms of age and gender. Mean
corpuscular hemoglobin concentration (MCHC) (p=0.014), mean platelet volume
(MPV) (p=0.020), and levels of ferritin (p<0.0001) were significantly lower in the
patient group. No significant differences were found between the groups with
respect to other laboratory parameters. Binary logistic regression analysis showed
that every 1-unit decrease in serum ferritin constitutes a 0.972 [95% confidence
interval (Cl)= 0.954-0.990] fold risk. Also, every 1-unit decrease in MPV constitutes
a 0.453 (95% Cl=0.275-0.745) fold risk of VVS.

Conclusion: This study showed lower levels of serum ferritin, smaller platelet sizes,
and lower levels of MCHC. Additionally, smaller platelet sizes and lower levels of
ferritin were independent risk factors.

0z

Amac: Tekrarlayan vazovagal senkop (WS) ile tam kan sayimi, serum ferritin,
vitamin B, ve folat dlizeyleri arasindaki iligkinin incelenmesi amaglanmistir.

Gereg ve Yontemler: Calismamiz tekrarlayan WS ve saglikli cocuk ve adélesanlari
icermistir. Hasta grubuna en az iki tipik WS atagi gecirmis olgular dahil edildi.
Elektrokardiyograminda anormallik varhgi, bayilma oncesi WS icin belirgin bir
tetikleyicinin yoklugu, enfeksiyon ya da kronik bir hastalik 6ykistinin varlig,

vitamin B,,, folat ya da demir replasmani aliyor olmak diglama kriterleri olarak
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belirlendi. Yas, cinsiyet, senkop sonrasi bakilmis olan tam kan sayimi, serum ferritin, vitamin B,, ve folat diizeyleri retrospektif olarak

kaydedildi.

Bulgular: Bu calismaya 44 tekrarlayan VWS olgusu, 66 saglikli kontrol dahil edildi. Ortalama korpiskiiler hemoglobin konsantrasyonu
(p=0,014), ortalama platelet volimi (MPV) (p=0,020), ve serum ferritin diizeyleri (p<0,0001) WS grubunda anlamli olarak daha
diistiktii. Gruplar arasinda diger laboratuvar parametreleri acisindan anlamh farklilik saptanmadi. Binary lojistik regresyon analizi
serum ferritin diizeylerindeki her 1 birim distikligiin tekrarlayan VWS riskinde 0,972 kat [%95 giiven araligi (GA)= 0,954-0,990], MPV
degerindeki her 1 birim diistikligtin ise tekrarlayan WS riskinde 0,453 kat (%095 GA=0,275-0,745) artisa neden oldugunu gosterdi.

Sonug¢: Calismamiz sonucunda serum ferritin, MPV ve ortalama hiicresel hacim degerleri hasta grubunda anlamh olarak diisiik
saptanmistir. Bununla birlikte diisiik MPV ve dusiik ferritin diizeylerinin tekrarlayan WS icin bagimsiz birer risk faktdri oldugu

sonucuna varilmistir.

Introduction

Syncope is a common disorder that is described
as an abrupt and impermanent loss of consciousness.
The cumulative frequency of occurrence is 35% during
the lifetime and the incidence increases around the
age of 15 years. Syncopes have been sorted out into
three categories; i) cardiogenic, ii) non-cardiogenic,
iii) undetermined causes (1). The major causes of the
cardiacsyncopesare arrhythmias, and abnormalities of
the left and right sides heart. The causes of noncardiac
syncope are reflex syncope, also known as neurally
mediated syncope, hypothermia, cerebrovascular
conditions, seizures, and metabolic conditions
(hypoglycemia, hypoxia). Vasovagal syncope (VVS)
is the most prevalent type of reflex syncope. It is a
consequence of abnormal interactions of complex
neurocardiovascular mechanisms (2). Emotional
stress, pain, fever, prolonged standing, cough,
sneezing, micturition, and defecation may trigger
VVS. The diagnosis is of VVS based on symptoms,
physical examination, and electrocardiogram (ECG)
findings (3).

There are various studies regarding the relationship
between VVS and routine laboratory results such as
complete blood count (CBC), levels of serum vitamin
B,,, folate, and ferritin (4). Reduced monoamine
oxidase activity was demonstrated in rats with iron
deficiency. Also, since higher plasma norepinephrine
levels were demonstrated in pediatric patients with
postural orthostatic tachycardia syndrome (POTS),
it was proposed that there may be an association
between iron deficiency and catecholamine
metabolism(5).VitaminB_, participatesinthe synthesis
of catecholamines. Additionally, it is an important
cofactor in myelin degradation. The levels of vitamin
B., and folate are important in some neurological

12
disorders even without a proven insufficiency (6).
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Maybe, due to the connected functions of vitamin
B,, and folate in myelination and/or synthesis of
methionine from homocysteine, deficiency in one
vitamin alters the other’s functions (7). The linkage
between VVS and levels of folate, and vitamin B,
may be result from hyperhomocysteinemia-related
autonomic dysfunction (8).

Herein, we aimed to evaluate the association
between VVS and CBC, levels of serum vitamin B,
folate, and ferritin.

Materials and Methods

Study Design and Subject

We have obtained the approval of the Ethics
Committee from Aydin Adnan Menderes University
in line with the principles outlined in the second
Declaration of Helsinki (protocol number: 2022/91,
date: 12.05.2022). No informed consent was taken
due to the retrospective design. This study was
conducted from April 2021 to April 2022 in the
departments of pediatrics, pediatric neurology, and
pediatric cardiology of two universities. Fourty-four
pediatric patients who were admitted with a history
of at least 2 episodes of VVS, and 66 healthy controls
were included. Data were consist of 11 patients and
28 healthy controls from Sivas Cumhuriyet University
(diagnosed by a pediatrician) and 33 patients and
38 healthy controls from Aydin Adnan Menderes
University (diagnosed by a pediatrician, two pediatirc
neurologist, and a pediatric cardiologist). Only patients
with an evident trigger were included. The control
group consisted of 66 healthy children, who were
admitted to the general pediatrics for examination
before sportive activities and underwent CBC, vitamin
B12, ferritin, and folate. Exclusion criteria were as
follows; having an abnormality in the ECG, patients
without an evident trigger before the fainting, having
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a history of an infection in the last 4 weeks, having
a history of chronic disease. Also, children who were
on medication with any medications or vitamin
supplements including folate, vitamin B_,, and iron
were excluded. The results were extracted from the
electronic database. Having hemoglobin levels <12
mg/dL and <13 mg/dL were accepted as anemia
for females and males, respectively. Having ferritin
levels <15 ng/mL and, folate levels <4 ng/mL were
considered as deficiency. A level of <400 pg/mL is
accepted as a low level for vitamin B_,. Normal values
of mean corpuscular volume (MCV), red distribution
width (RDW), mean platelet volume (MPV), and mean
corpuscular hemoglobin concentration (MCHC) were
accepted as 80-94 fL, 11.5-14.5%, 8-12 fL, and 34-36
g/dL (9,10).

Statistical Analysis

Statistical analyses were performed using the
SPSS-22 (IBM SPSS Statistics for Windows, Version
22.0. Armonk, NY: IBM Corp.). Kolmogorov-Smirnov
test was applied to specify the normal distribution of
numerical variables. Categorical data were presented
with n and %. Normally distributed numerical data
presented with mean % standard deviation, non-
normally distributed data presented with median
interquartile range. Student t-test was applied for
comparison of normally distributed data and the
Mann-Whitney U test was used for comparison of
non-normally distributed data. The chi-square test
was used for the comparison of categorical data. After
the prior analysis binary logistic regression analysis
was used to determine the risk factors. A p-value
<0.05 was accepted as statistically significant.

Results

The study group consisted of 44 patients and 66
healthy controls. Three patients had iron deficiency
anemia. Among the patients with VVS and iron
deficiency, 4 of them had both high RDW and low
MCV. Of the 110 children, none of them had a lower
MPV and only 4 children had higher MPV. Precisely,
34 of the 44 patients had a lower MCHC level than
34 g/dL and 14 of them had a lower level of ferritin.
Folate, vitamin B ,, and iron deficiencies were also
seen in the healthy controls. The numbers of children
with vitamin B, deficiency (<400 pg/mL), folate
deficiency, iron deficiency, and iron deficiency anemia
were 46, 10, 8, and 2, respectively. MCHC (p=0.014),

MPV (p=0.020), and levels of ferritin (p<0.0001) were
significantly lower in VVS group (Table 1). Binary
logistic regression analysis showed that every 1-unit
decrease in serum ferritin constitutes a 0.972 [95%
confidence interval (Cl) =0.954-0.990] fold risk. Also,
every 1-unit decrease in MPV constitutes a 0.453
(95% ClI=0.275-0.745) fold risk for VVS (Table 2).

Discussion

The current study showed that MCHC, MPV, and
levels of serum ferritin were significantly lower in
patients with VVS. Also, binary logistic regression
analysis indicated that lower levels of serum ferritin
and MPV were independent risk factors.

Table 1. The comparison of demographical features and
laboratory findings between the groups

Syncope _

(n=44) Control (n=66) | p-value
Age™ | 1412(3.79) |1500(3.00 |0.272
Gender
Female 24 (54.5%) 38 (57.6%)

0.754

Male 20 (45.5%) 28 (42.4%)
WBC"™ 6.59 (2.42) 6.55 (2.28) 0.698
ANC™ 3.29 (1.76) 3.59 (1.53) 0.514
ALC™ 2.53 (0.48) 2.62 (0.92) 0.840
RBC” 5.03+0.49 4.89+0.59 0.193
Hb™ 14.05 (1.08) | 13.8 (2.35) 0.963
Htc™ 42.10 (3.28) | 41.45 (6.48) 0.548
MCV™ 83.40 (6.45) | 82.50 (4.53) 0.786
MCHC™ 33.40 (1.68) | 33.85(1.80) 0.014
RDW™ 13.05 (1.28) | 13.10 (1.25) 0.447
PLT" 30.09+62.64 | 294.73+99.42 0.682
MPV™ 9.60 (0.80) 10.00 (1.73) 0.020
PCT™ 0.28 (0.09) 0.31 (0.08) 0.893
PDW™ 10.70 (1.80) | 11.70 (3.58) 0.088
NLR™ 1.35 (0.83) 1.47 (0.99) 0.181
Ferritin™ 17.9 (18.5) 38.5(42.18) <0.0001
Folate® 14.94+51.45 | 7.46+3.94 0.341
Vitamin Bu** 296 (248.75) | 303.00 (184.75) | 0.905
*Non-normally distributed data were given as median (IQR). ““Normally
distributed data were given as mean (+ SD). WBC: White blood cell,
ANC: Absolute neutrophil cell, ALC: Absolute lymphocyte cell, RBC: Red
blood cell, Hb: Hemoglobin, Htc: Hemotocrite, MCV: Mean corpusculary
volume, MCHC: Mean corpusculary hemoglobin concentration, RDW:
Red distrubution width, PLT: Platelets, MPV: Mean platelet volume,
PCT: Plateletcrit, NLR: Neutrophile lymphocyte ratio

Meandros Med Dent J 2022;23:373-378



376 Ayanoglu et al. Vasovagal Syncope in Pediatric Patients

Table 2. Binary logistic regression analysis for prediction
of independent risk factors of vasovagal syncope

95% CI for

OR lower Upper limit

limit
MPV™* 0.453 0.275 0.745 0.002
Ferritin™ 0.972 0.954 0.990 0.002
Constant 4806.80 | - - 0.001

“Normally distributed data. OR: Odds ratio, Cl: Confidence interval,
MCHC: Mean corpusculary hemoglobin concentration, MPV: Mean
platelet volume

The pathophysiological mechanism of VVS is
sophisticated and not well-understood. Usually, after
a trigger, especially in combination with dehydration
and/orasudden upright posture, relative hypovolemia
take place. Afterward, cardiac contractility increases,
the mechanoreceptors are triggered in the ventricle
and then the vagal nerve transmits the signal to the
central nervous system. The increased activity in vagal
toneresultsinadecreaseinheartrate. Additionally, the
decrease in sympathetic activity causes a decrease in
vasculartoneinbotharteriolesand venulesoccurs. The
decreases in preload, venous return, and ventricular
volume leads to a drop in mean arterial pressure
(121,12). Therefore, sympathetic system activation
occurs due to reduced venous return during the early
phase, and a suppression occurs in the sympathetic
system in the terminal vasodilatation phase. However,
Vaddadi et al. (13) have proposed that in the terminal
vasodilation phase, the parasympathetic system
becomes active and suppression does not occur in
the sympathetic system. Therefore, regardless of the
controversy in the mechanism, the parasympathetic
system becomes dominant over the sympathetic
system in the terminal vasodilator phase. Head-
upright-tilt test can be used to evaluate the syncope
etiology and verify the diagnosis of VVS. According
to the head-upright-tilt-table test, positive results in
VVS can be categorized into cardioinhibitory type,
vasodepressor type, and mixt type.

In the presence of sympathetic activation, the
release of platelets with larger volume from the spleen
to the systemiccirculation and thrombopoiesisin bone
marrow increase (14). Kabul et al. (15) demonstrated
that platelet sizes were significantly larger in
vasodepressor type VVS than in the other VVS groups
and the control group. However, platelet sizes were
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significantly lower in patients with cardioinhibitory
and mixt-type response groups than in the other
groups. Therefore, it was proposed that MPV values
may have a role in predicting increased vagal response
in patients with cardioinhibitory and mixed-type
VVS (16). In the present study, platelet sizes were
significantly smaller in VVS group. Furthermore, lower
MPV was an independent risk factor. However, since
the head-upright-tilt-test could not be performed
VVS subtypes could not be categorized. On the other
hand, Yalgin et al. (17) proposed that mixt-type VVS
is the most common type of VVS in younger patients
(<25 years). Thus, in the current study, significantly
lower platelet sizes in VVS group may be related to
the higher frequency of mixt-type of VVS at younger
ages.

Research showed that there may be an association
between iron storage and syncope (5). Jarjour and
Jarjour (18) suggested that patients with neurally
mediated syncope had significantly lower iron storage.
Guven et al. (19) demonstrated that lower ferritin
levels were more prevalent in children with syncope.
A clinical trial showed that fluctuations of epinephrin
activated the syncope episodes (20). Therefore, some
researchers proposed that lower iron storage may be
related to alterations in catecholamine metabolism.
This suggestion was also supported by the evidence
that monoamine oxidase, which plays a key role in
the metabolism of epinephrine and norepinephrine,
activity reduced in rats with iron deficiency (5).
Similarly, serum ferritin levels were significantly lower
in the VVS group and lower levels of ferritin were an
independent risk factor, in the current study.

MCHC is a measure of the concentration of
hemoglobin in a given volume of the erythrocyte and
a low MCHC is related to reduced iron storage (21).
Moreover, it was demostrated that low MCHC and
increased reticulocyte counts are the first findings
indicating iron deficiency, even without anemia (22).
In the present study, the most frequent abnormal
laboratory parameter is low MCHC. This is the first
study that demonstrated that MCHC was significantly
lower in patients with VVS. This association may be
due to the fact that iron deficiency may lead to a
lower MCHC. Moreover, it should be kept in mind that
the suggested levels of ferritin higher than 15 ng/mL
are for iron deficiency anemia. The suggested levels
for ferritin regarding other disorders related to iron
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deficiency may be different. Therefore, numerical
data of laboratory results were compared between
the groups in the present study. There were no
significant differences between the groups in terms of
other CBC parametres. The absence of a relationship
maybe associated with the fact that abnormality of
these parameteres are not the first findings of iron
deficiency and maybe normal in children with mild
iron deficiency without anemia.

The relationship between VVS and serum levels
of folate and vitamin B, has been explained by
the key role in the carbon transfer metabolism
that is important for the production of serotonin,
the other monoamine neurotransmitters, and
catecholamines (4,5). Also, both vitamins have
important roles in myelination and the synthesis of
methionine from homocysteine and lower levels lead
to hyperhomocysteinemia. Hyperhomocysteinemia
has negative impacts on autonomic nerve functions,
oxidative stress, inflammation, the proliferation of
smooth muscle cells, and vascular endothelium (9).
Aminorroaya et al. (4) found no significant differences
in terms of folate and vitamin B_, deficiency between
VVS group and healthy controls. However, serum
vitamin B, levels were significantly lower in patients
with frequent VVS episodes (23 episodes) than in
those with infrequent (<3 episodes) episodes (4).
Kovalchuk et al. (23) found that serum levels of
pyridoxine and vitamin B, were significantly lower
in the VVS group. Although no significant differences
were found between the groups, lower levels of
serum folate were associated with longer durations of
VVS (23). Oner et al. (24) demostrated that vitamin
B,, levels were significantly lower in children with
PQOTS, also known as presyncope, than in the healthy
controls. Inthe current study, there were no significant
differences between the groups in terms of serum
levels of vitamin B, and folate. The absence of the
relationship may be related to the small number of
patients and the complexity of the VVS pathogenesis.

This is one of the few studies evaluating extensive
laboratory result in VSS. However, its retrospective
design with a small number of patients, and the
absence of the results of total iron-binding capacity
and serum levels of iron were the limitations. However,
having an infection was an exclusion criterion to
specify the serum ferritin results for the evaluation

of iron storage of the patients. Although the head-
upright-tilt-table test is not a certain requirement
for the diagnosis, since the subtypes of VVS could
be determined, the absence of the test was another
limitation.

Conclusion

In conclusion, the current study showed that lower
levels of MCHC, smaller platelet sizes and lower levels
of serum ferritin were related to VVS. Furthermore,
smaller platelet sizes and lower levels of ferritin were
independent risk factors.
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Abstract

Objective: Sepsis-induced acute kidney injury (sAKl) is the leading cause of
renal dysfunction and mortality in intensive care unit. We must target its
multidimensional pathogenesis for new treatment strategies. Therefore, we decided
to reveal the protective efficacy of thiamin on sAKI in terms of its antioxidant,
anti-inflammatory and mitochondrial requlatory effects.

Materials and Methods: Four rat groups were formed as; healthy (HG), sepsis
(SG), thiamine (TG), sepsis + thiamine (TSG) groups. In kidney tissue, oxidant
[malondialdehyde (MDA), nitric oxide (NO)] and antioxidant (glutathione (GSH),
catalase (CAT)] levels were measure. In serum, tumor necrosis factor-alpha (TNF-a),
interleukin-1p (IL-1B), procalcitonin (PCT) and urea, creatine (Cr), lactate were also
surveyed.

Results: There were significant decreases in MDA and NO levels (p<0.001, p<0.001,
respectively) and increases in GSH and CAT levels (p<0.001, p<0.001, respectively)
when TSG and SG groups were compared. Proinflammatory cytokine levels were
significantly elevated in SG (p<0.001). In the TSG group, PCT, IL-1p and TNF-c. levels
were decreased compared with SG (p<0.001 p<0.001, p<0.001, respectively). In the
SG group versus HG group results, lactate levels were found to be 4-fold higher
(p<0.001) and urea, Cr levels were 3-4 fold higher (p<0.001, p<0.001, respectively).
In the TSG group, there was an obvious decrease in lactate and urea, Cr levels
compared with SG (p<0.001, p=0.002, p<0.001, respectively).

Conclusion: We revealed the preventive efficacy of thiamin against sAKI by reducing
the oxidant parameters and proinflammatory cytokine levels and increasing the
antioxidant parameter levels with the attainment of near normal kidney functions,
simultaneously. With its cheap, readily available, and good safety profile in adults,
thiamin appears like a tempting adjunctive therapy for sAKI.

0z

Amagc: Sepsinin indikledigi akut bobrek hasari (SABH), yodun bakimda renal
disfonksiyon ve mortalitenin dnde gelen sebebidir. Yeni tedavi stratejileri icin
sepsisin ¢cok yonli patogenezini hedeflemeliyiz. Bu nedenle, sABH'da tiaminin
antioksidan, antiinflamatuvar ve mitokondrial diizenleyici etkilerini kullanarak
koruyucu etkilerini ortaya koymayi amacladik.

Gerec ve Yontemler: Ratlar saglikli (HG), sepsis (SG), tiamin, sepsis + tiamin (TSG)
olmak tizere dort gruba ayrildi. BGbrek dokusunda oksidan [malondialdehit (MDA),
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nitrik oksit (NO)] ve antioksidan [glutatyon (GSH), katalaz (CAT)] seviyeleri 6l¢iildi. Serumda TNF-a., IL-18, prokalsitonin (PCT) ve dre,

kreatinin (Cr), laktat degerlendirildi.

Bulgular: TSG grubunda, SG grubuyla karsilastirildiginda, MDA ve NO seviyelerinde anlamli bir azalma (p<0,001, p<0,001, sirasiyla)
ve GSH ve CAT seviyelerinde artis (p<0,001, p<0,001, sirasiyla) saptandi. SG grubunda, proinflamatuvar sitokin seviyelerinde anlamli
bir artis meveuttu (p<0,001). TSG ve SG karsilastirildiginda, PCT, IL-1p ve TNF-a seviyerinde belirgin bir diistis saptandi (p<0,001,
p<0,001, p<0,001, sirasiyla). SG grubunda HG grubuna kiyasla laktat seviyelerinde 4 kat artis (p<0,001) ve (ire ve Cr seviyelerinde
3-4 kat artig gozlendi (p<0,001, p<0,001, sirasiyla). TSG grubunda SG grubuna kiyasla laktat, iire ve Cr seviyelerinde asikar bir diists

vardi (p<0,001, p=0,002, p<0,001, sirasiyla).

Sonug: Tiaminin sABH iizerinde, oksidan parametreleri ve proenflamatuvar sitokinleri azaltarak ve antioksidan seviyelerini ylikselterek
neredeyse normal bobrek fonksiyonuna ulasmayi saglayabildigini ortaya koyduk. Ucuz, kolay ulasilabilir ve iyi bir gtivenlik profiline
sahip tiaminin sABH tedavisinde cazip bir ek tedavi secenegi olabilecegdi kanisindayiz.

Introduction

Sepsis is a life-threatening organ dysfunction
shaped by host response and pathogen factors (1).
Sepsis-induced acute kidney injury (sAKl) is the leading
cause of renal dysfunction which accounts nearly 50%
of all cases and has 41% mortality in intensive care
units (2). Currently used early goal-directed strategies
are reactive but nonspecific (1). The way to develop
effective treatments for sAKI is through a good
understanding of its pathogenesis.

Although renal ischemia is trusted on to be the
main reason of sAKI, many conflicting studies have
been presented. Animal models of sAKI revealed that
kidney injury may develop without renal ischemia.
Renal medullar microcirculatory disturbances may
lead to medullar oxygen delivery failures resulting
hypoxia which may be the major trigger point of renal
injury (3).

In sepsis induced organ injury, tissue and vascular
injury and the inflammatory host response initiates
a multidirectional cascade resulting to endothelial
dysfunction. The over expression of inducible nitric
oxide synthase (iNOS) elevates nitric oxide (NO)
production, tissue hypoxia and additionally the
generation of reactive nitrogen species (RNS) and
reactive oxygen species (ROS) (4).

Concurrently, neutrophils generate an oxidative
stimulus initiating a cytokine storm including pro-
inflammatory molecules especially like interferon-
gamma, tumor necrosis factor-alpha (TNF-a) and
interleukin-1B (IL-1B). This cascade triggers the
downstream production of ROS and RNS and
propagate sAKI (4).

As a result of all; oxidative stress, inflammation,
mitochondrial dysfunction, renal medullar hypoxia
and endothelial dysfunction seem to be interrelated
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mechanisms in the sAKI pathophysiology. By this
way the term ‘metabolic resuscitation’ for sepsis
treatment got in range of new studies (5,6). With its
role as a constant co-factor of mitochondrial aerobic
metabolism and redox cycle and with antioxidant/anti-
inflammatory effects thiamin has caught the attention
in sepsis-induced organ failure therapy studies (7).

Thiamineis a water-soluble vitamin. Some essential
nutrients like thiamine may be deficient during sepsis
(8,9). In septic patients, the prevalence of thiamine
deficiency is between 20-71% (10,11). Thiamine
deficiency may increase lactic acid generation and
the existing metabolic stress in sepsis may increase
consumption of antioxidant molecules like thiamine
(7,9). Whether thiamin deficiency is the cause or
consequent effect of sepsis is not clear. All these steps
above, creates a vicious cycle between thiamine and
sepsis pathophysiology.

Transketolase, a-ketoglutarate dehydrogenase,
branched chain amino acid dehydrogenase
and pyruvate dehydrogenase are all thiamine
pyrophosphate (TP) -dependent enzymes having
key roles in Krebs cycle (aerobic metabolism) and
pentose phosphate pathway. Shortened TP levels lead
to decreased enzymatic activity of these enzymes
resulting decreased oxidative phosphorylation,
lactic acidosis, decreased production of adenosine
triphosphate (ATP) and causing dysfunctions in high
metabolic demand organs (12). Additionally, thiamine
is critical for; ATP energy production, metabolism
of some oxidant molecules such as ROS and for
aerobic metabolism (13). It is considered that with
all these overlapping pathogeneses of both thiamine
metabolism and sepsis; bioenergetic especially
mitochondrial failure resulting to organ injuries in
especially high metabolic demand organs like kidneys,
brain and heart, may exist (14).
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Considering all these alterations of sepsis, we
decided to reveal the protective efficacy of thiamine
on sAKIl by the means of its antioxidant and anti-
inflammatory and mitochondrial regulatory effects.

Materials and Methods

Animals

A total of 32 male, Wistar albino rats were
provided from Experimental Animal Unite of Aydin
Adnan Menderes University, Turkey. Animals were
kept in colony room, 12 hours of light/dark cycle and
let to reach freely to water and food. All experimental
design was consistent with the guide for the care and
use of laboratory animals. Study has been approved
by Animal Experiments Local Ethical Commission
of Aydin Adnan Menderes University, Medical
Faculty (approval number: 64583101/2016/49, date:
25.02.2016).

Chemical Substances

Lipopolysaccharide (LPS), (obtained from serotype
055:B5 Escherichia coli, L-2880) and TP was both
obtained from Sigma Chemicals.

Experimental Study Design

Rats were fasted night before experiment and
separated into four different groups, randomly (8 in
each) as; healthy (HG), sepsis (SG), thiamine (TG),
LPS + TP group (TSG). TP alone (TG) was created to
investigate if TP alone may cause any deleterious
effect on study parameters. By intraperitoneal (ip)
route, saline was applied to HG rats. We performed
preliminary studies to determine the exact LPS and
TP doses and appropriate time for gathering tissue
and blood samples after drug administrations (15).
We have been revealed that 100 mg/kg TP dose has
a protective effect on the oxidative stress in rats, in
our previous study (16). Consequently, LPS at a dose
of 5 mg/kg was given by ip injection to the right side
of abdomen of SG and TSG rats. Thirty minutes before
the ip administration of LPS, TP was administered ip.
to the left abdomen of TSG rats. Eighteen hours after
these interventions, blood samples were taken by
cardiac puncture and kidney tissues were gathered
under ketamine and xylazine (50 mg/kg and 5 mg/kg,
respectively) anesthesia.

Blood analyses

Collected serum samples were kept at -80 °C.
Serum urea and creatine (Cr) and lactate levels were
surveyed using an autoanalyzer (C8000, Abbott, USA).

In serum specimens, by some merchant rat
ELISA kits (Biotech Co. Ltd, China); TNF-a, IL-18 and
procalcitonin (PCT) levels were evaluated via an ELISA
reader (ELX800). The limit of detection for TNF-a was
9.37 pg/mL, and for PCT was 18.75 pg/mL. Assay
range was determined as 15.6-1000 pg/mL for PCT
and TNF-a, 31.25-2000 pg/mL for IL-1p.

Preparation of Tissue Homogenates

All tissues were homogenized in 50 mM, pH 7.4
phosphate-buffered saline for the measurement of
tissue malondialdehyde (MDA), NO and glutathione
(GSH) levels and to set up catalase (CAT) activity.

MDA was determined by the standard Ohkawa
method (17). If thiobarbituric acid exists, MDA
creates a complex which may be detected via the
measurement of 532 nm wavelength absorbance.
Results were indicated as umol/g protein.

NO; was analysed by Navarro-Gonzalves method
(18). By diazotization of sulphanilamide the emerging
nitrite was measured. Via a microplate reader, samples
were quantified versus a KNO? curve and analysed
spectrophotometrically. Results were indicated as
pumol/g protein.

CAT; to measure the activity method of Aebi (19)
was used. The H?0? reduction rate was administered
for 30 seconds at 240 nm. Results were indicated as
U/g protein.

Glutatione (GSH); Beutler method was used to
measure the GSH content (20). Via Shimadzu UV-
160 spectrophotometer at 412 nm wavelength, the
absorbance was detected. Results were indicated as
uM/g protein.

Statical Analysis

To evaluate the normal distribution of numeric
variables Kolmogorov-Smirnov test was used. All
data were analyzed by the PAWS Statistics version 18
software SPSS using Kruskal-Wallis test to determine
the significant differences between groups of the
independent variables. The results are defined as
mean + standard error of the mean. Further, one-way
analysis of variance (ANOVA) tests with Tukey-Kramer
HSD or Tamhane as post-ANOVA tests were operated
to determine the group differences. Statistical
significance was stated at p<0.05.
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Results

The levels of oxidant/antioxidants in kidney tissues
are shown in Table 1. When HG, TG and TSG were
compared to SG, significant differences were revealed
among all groups (p<0.001). A very prominent
increase in all oxidants (MDA, NO) besides an evident
reduction in antioxidants (GSH, CAT) was detected in
SG. Statistically, no significant difference was defined
among HG and TG (p>0.05) indicating TP alone had no
harmful effect in renal tissue. There was an obvious
decrease in MDA and NO levels (p<0.001, p<0.001,
respectively) and a significant increase in GSH and CAT
levels (p<0.001, p<0.001, respectively) in TSG when
compared with SG. These results were indicating the
antioxidant efficacy of thiamine alone on renal tissue
with no harmless effect on healthy tissues.

Table 2 shows the pro-inflammatory agents
and lactate levels among groups. The markers of
inflammation PCT, TNF-aand IL-1f3 levels were elevated
significantly in SG versus HG (p<0.001). In TSG; PCT,
IL-1B and TNF-a levels were all decreased when SG
results were considered (p<0.001, p<0.001, p<0.001,
respectively). There was no significant difference
between HG and TSG in terms of proinflammatory
agents (all p>0.05, respectively).

Lactate levels were nearly 4-fold higher in SG,
when compared with HG (p<0.001). In TSG, lactate
levels reduced nearly HG levels, as there was no
significant difference between HG and TSG in terms of
lactate levels (p>0.05).

Serum Cr levels were 0.41+0.00 mg/dL in HG,
1.51+0.02 mg/dL in SG, 0.44+0.01 mg/dL in TG and
0.63+0.05 mg/dL in TSG. There were nearly 4-fold
increase in serum Cr levels in SG when compared with
HG (p<0.001). With the comparison between SG and
HG there were nearly 4-fold increase in serum urea
levels in SG (p<0.001). These results were defining
the establishment of severe sepsis induced AKI in our
study model. When given alone TP had no adverse
effect on kidney function tests as seen in TG results. A
significant reduction was found in urea and creatinine
levels of TSG when compared with SG (p=0.002,
p<0.001, respectively). In TSG, Cr levels reduced
nearly 2-fold with TP treatment when compared with
sepsis group but there was still statistically difference
between HG and TSG Cr levels (p=0.026). All these
data may be seen in Graphic 1 and 2.
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Graphic 1. Urea levels among groups

*All groups were compared with SG group. The bars were
created using mean + SEM values. Statistically significant value
defined as p<0.05

SG: Sepsis group, SEM: Standard error of the measurement
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Graphic 2. Creatine levels among groups

*All groups were compared with SG group. The bars were
created using mean + SEM values. Statistically significant value
defined as p<0.05

**All groups were compared with TSG group. The bars were
created using mean + SEM values. Statistically significant value
defined as p<0.05

SG: Sepsis group, TSG: Sepsis + thiamine pyrophosphate group,
SEM: Standard error of the measurement

Discussion

In this study, our goal was to examine the protective
efficacy of thiamine alone on sAKI in a model of LPS-
induced sepsis. To the best of our knowledge, this is
the first study examining thiamine efficiency alone
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| Table 1. The oxidant and antioxidant levels in kidney tissue among rat groups!

MDA pmol/g protein

NO umol/g protein

GSH uM/g protein

CAT U/g protein

HG n=8 1.23+0.14° 26.62+2.04 15.64+1.39" 20.32+1.29"
SG n=8 2.83+0.10 69.92+3.73 4.85+0.62 7.78%0.69

TG n=8 1.10+0.10° 25.81+1.96" 16.80+1.24" 17.28+1.31°
TSG n=8 1.2240.12° 31.51+2.65 13.09+0.98" 15.38+0.91"

thiamine pyrophosphate group

The comparison of MDA, NO, CAT and GSH levels of each group with the SG group using one-way ANOVA and post-hoc Tamhane range test.
“Statistically significant value defined as p<0.001. All values are expressed as the mean + standard error of the measurement.
MDA: Malondialdehyde, NO: Nitric oxide, GSH: Glutation, CAT: Catalase, HG: Healthy group, SG: Sepsis group, TG: Thiamine group, TSG: Sepsis +

| Table 2. The pro-inflammatory agents and lactate levels among rat groups

PCT ng/mL TNF-a pg/mL IL-1B pg/mL Lactate U/L
HG n=8 35.25+2.94" 36.52+1.45" 49.58+3.10° 22.65+1.08"
SG n=8 107.62+4.33 116.86+7.20 140.18+£11.14 90.38+2.83
TG n=8 33.62+3.76" 35.80+0.95" 46.42+2.50° 23.06+1.31"
TSG n=8 47.14+7.63" 47.8143.18" 62.00+2.70" 26.35+1.26"

“Statistically significant value defined as p<0.001. All data are defined as the mean + standard error of the measurement. All values were compared
with SG group based on one-way ANOVA and post-hoc Tukey’s range test.
PCT: Procalcitonin, TNF-a: Tumor necrosis factor alpha, IL-1B: Interleukin 1 beta, HG: Healthy group, SG: Sepsis group, TG: Thiamine pyrophosphate

(TP) group, TSG: Sepsis + TP group

in rat sepsis model. We also determined to compare
the efficacy of thiamine on oxidant/antioxidant
parameters in kidney tissue. Furthermore, we
tried to reveal the thiamine-related interactions on
inflammatory parameters of sepsis and lactate level
changes in LPS-induced septic rats.

In sAKI; there is an imbalance between oxidative
host parameters like ROS/RNS and antioxidant defense
mechanisms in the favor of oxidative parameters (4).

NO is a key molecule in the intersection point of
oxidative stress, inflammation and vascular injury
in sepsis (6). By the inflammatory mediators and
proinflammatory cytokines, iNOS expression is
increased. Consequently, iNOS leads the production
of NO causing the oxidative stress in sAKI (21).

Besides, lipid peroxidation leads to a molecular cell
damage. MDA is the last product of lipid production
pathway. As an oxidative stress marker, MDA levels
are elevated in LPS-induced sAKI patients (22).

As consistent, we have revealed a significant
establishment of oxidative stress in our sepsis model.
On the other hand, there was a significant decrease in
MDA and NO levels in TSG group, demonstrating the
renal antioxidant efficacy of thiamine.

GSH has a key role in the protection against septic
oxidative stress. GSH may convert peroxides and

ROS to innocuous compounds and mends oxidative
tissue damage (12). In thiamine deficiency, pentose
phosphate pathway may malfunction leading
reduction in nicotinamide adenine dinucleotide
phosphate (NADPH) production resulting in decreased
GSH production (9).

CAT is an enzymic antioxidant protecting tissues
from lipid peroxidation. Hence, the reduction of CAT
levels in tissues may result in the accumulation of ROS
(12). In a sAKI mice model, the prominent decrease
of CAT levels has been revealed (23). In our study, we
demonstrated the antioxidant efficacy of thiamine.

Itis well known that one of the main pillars of sepsis
is inflammatory host response (7). In renal tissues of
septic mice, the marked elevation of TNF-a and IL-13
has been revealed (23). Increasing oxidative stimuli
activates leucocytes more to generate a cytokine
storm which may lead the overwhelming production
of ROS. This inflammatory cascade plays a critical role
in propagating the oxidative stress in sepsis causing
negative effects on renal microcirculation (4).

An early marker of sepsis is PCT. PCT may also be
used to predict the development of AKI in sepsis (24).
As consistent, in our SG group serum PCT levels were
significantly elevated, accompanied by a 3-4-fold
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increase in urea and Cr levels, when compared with
HG.

Mitochondrial dysfunction appears in early
sepsis, determining survival (13,14). In sepsis cellular
mitochondrial dysfunction prevents oxygen utilization
and shifts the pathway to anaerobic metabolism. In
thiamine deficiency accompanying sepsis, pyruvate is
transformed to lactate leading to lactic acidosis and
a deficit of ATP generation (25). This point of view
opened a new era in septic organ injury treatment
modalities called ‘metabolic resuscitation’. Metabolic
resuscitation focuses on augmenting oxygen utilization
and properly maintenance of the redox balance (5).
In this setting, thiamine has gained attention in sAKI
with its pivotal role in mitochondrial respiration and
cellular redox as a metabolic resuscitator.

High lactate levels are representative of tissue
hypoperfusion and cellular hypoxia. Increased lactate
levels are known to associate higher mortality in sepsis
(25). Donnino et al. (10) revealed the high prevalence
of thiamine deficiency in critically ill septic patients,
and they also reported a negative correlation between
lactic acidosis and thiamine levels. As consistent with
literature, we found nearly 4-fold increase in lactate
levels in SG.

In summary, despite early treatment goals and
quick action plans mortality and sepsis induced organ
failures still stands at high rates. Pathophysiologically,
sepsis is a highly heterogenous clinical syndrome
therefore, its treatment requires a multidimensional
approach. Thiamine is a very important vitamin
with powerful and beneficial effects on multiple
metabolic steps. Thiamine acts like an antioxidant
by preventing lipid peroxidation and propagates GSH
production acting as a cofactor of NADPH production.
Some thiamine dependent enzymatic pathways play
a role in reducing intracellular ROS production and
allowing the generation of antioxidants. Additionally,
thiamine has key roles in the maintenance of aerobic
respiration and cellular energy production. Owing
to all the features of thiamine, we think that it has a
pivotal role in sAKI.

Conclusion

We revealed the preventive efficacy of thiamine
against sAKl by reducing the oxidant parameters
and rising the antioxidant parameter levels with

Meandros Med Dent J 2022;23:379-384

the attainment of near to normal kidney functions,
simultaneously. Consequently, thiamine is a cheap,
economic and readily available drug. It has a very good
safety profile in adults with no significant side effects
in long term. With this excellent profile thiamine looks
like a tempting adjunctive therapy for sAKI.
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Abstract

Objective: The newly introduced ultrasonographic based speckle tracking carotid
strain (STCS) imaging method is a promising technique that enables cardiovascular
risk assessment by measuring arterial stiffness and strain parameters in carotid
arteries. The present study evaluates the application of this technique in an end-
stage renal disease (ESRD) patient group.

Materials and Methods: In total, 100 patients (50 ESRD, 50 controls) were
included in this study. Arterial stiffness and strain parameters were measured in the
longitudinal and axial planes from both carotid arteries with the STCS technique.
The measurements were analyzed between the groups and a multiple regression
model was implemented to identify independent predictors of carotid stiffness and
strain parameters.

Results: The study found a significant difference between ESRD and the control
group in B-stiffness index, arterial distensibility (AD), elastic modulus and pulse
wave velocity both in longitudinal and axial plane for stiffness parameters. Strain
parameters for radial and circumferential strain parameters for both planes were
significantly different between the two groups. In the multivariate linear regression
analyse, estimated glomerular filtration rate was positively and independently
associated with both axial and longitudinal AD and arterial compliance (all p<0.05).
Conclusion: The study demonstrated the feasibility and clinical value of the STCS
method in the assessment of vascular stiffness, and its potential use as a tool in
cardiovascular risk assessment in an ESRD patient group.

0z

Amagc: Ultrasonografi zemininde gelistirilen yeni bir teknik olan benek izleme
karotis gerilme (BIKG) gériintiileme ydntemi, karotis arterlerdeki arter sertligi ve
gerilme parametrelerini Olcerek kardiyovaskiiler risk degerlendirmesini saglayan
umut verici bir tekniktir. Bu calisma, bu teknigin son dénem bdbrek yetmezligi
(SDBY) hasta grubunda uygulanabilirligini degerlendirmektedir.

Gereg ve Yontemler: Bu calismaya toplam 100 olgu (50 SDBY, 50 kontrol) dahil
edildi. Arter sertligi ve gerinim parametreleri, BIKG teknigi ile her iki karotis
arterden uzun aks ve aksiyal planda ol¢tldi. Bu dlclimler gruplar arasinda analiz
edildi ve ayrica karotis sertligi ve gerinim parametrelerinin bagimsiz 6ngériicilerini
belirlemek icin coklu regresyon modeli uyguland.

Bulgular: Sertlik parametreleri icin hem uzun aksta hem de aksiyal diizlemde
B-sertlik indeksi, arteriyel esneyebilirlik, elastik modiil ve nabiz dalga hizinda SDBY
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ve kontrol grubu arasinda anlamli fark vardi. Her iki diizlem igin radyal ve cevresel gerinim parametreleri iki grup arasinda énemli
olctide farkliydi. Cok degiskenli lineer regresyon analizinde, tahmini glomeriiler filtrasyon hizi, hem aksiyal hem de uzun aksta
arteriyel genisleyebilirlik ve arteriyel uyum ile pozitif ve bagimsiz olarak iliskiliydi (tlimi p<0,05).

Sonug: Calisma, SDBY'li hastalarda vaskiiler sertligin degerlendirilmesinde BIKG yénteminin uygulanabilirligini ve klinik degerini
gostermistir ve bu teknik bu hasta grubunda kardiyovaskdler risk degerlendirmesinde kullanilabilecek potansiyele sahip bir yontemdir.

Introduction

End-stage renal disease (ESRD) is a serious public
health issue that causes premature deaths. Half of the
deaths in ESRD patients are caused by cardiovascular
diseases, at a rate 20 times higher than the normal
population (1).

Carotid artery system is an important indicator of the
atherosclerotic status of the whole body (2). Standard
carotid ultrasonograpy (USG) is an imaging modality
that allows us to evaluate morphological changes in
atherosclerosis such as carotid intima-media thickness
(CIMT) and carotid plaque. Whereas speckle tracking
carotid strain (STCS) USG is a newly introduced USG
tecnique thatallows us to measure not only morphological
information but also functional information about
the carotid system by measuring stiffness and strain
parameters (3,4). These functional changes occur before
the morphological changes (5). These changes, allowing
for earlier detection of cardiovascular disease, especially
for patients at risk (6,7).

Arterial analysis software using the STCS method
measures differences in arterial diameter generated
by each heartbeat. With the diameter and pressure
measurements, variables related to arterial stiffness
such as arterial compliance (AC), arterial distensibility
(AD), B-stiffness index (B-Sl), elastic modulus (EM),
and pulse wave velocity (PWV) and variables related to
arterial strain such as displacement, strain and strain
rate can be calculated. The literature indicates that the
STCS method can identify the changes in arterial stiffness
parameters due to increased cardiovascular risk at a
subclinical level in different patient groups (5,6,8-12).

Measurement of arterial stiffness and strain
parameters with the STCS technique helps in the
early detection of potential cardiovascular incidents.
The present study evaluates the application of this
technique in an ESRD patient group.

Materials and Methods

Study Population
A total of 100 subjects (50 ESRD who received
hemodialysis and 50 controls) who underwent a

carotid USG examination between 1 April 2021 to 31
May 2022 wereincluded in the study. Both groups were
paired according to age, gender and body mass index
(BMI) (Table 1). Patients with severe common carotid
artery (CCA) stenosis (>70%), a history of intervention
to the CCA or to the neck region were excluded from
the study. Approval from the Institutional Ethics
Committee of Aydin Adnan Menderes University was
provided (protocol no: 2022/78, date: 28.04.2022)
with informed consent obtained from those included
in the study.

Calculation of Stiffness and Strain Parameters

Carotid USG was performed with a Samsung RS80
USG device using a L3-12A (Samsung Medison Co.,
Ltd. Seoul, Korea) linear array transducer. The arterial
analysis software programme (Samsung Medison Co.,
Ltd., Seoul, Korea) was applied to measure strain and
stiffness parameters (Figure 1). CCA displacement was
automatically calculated to evaluate the functional
capabilities. The segment 5-10 mm beneath the
carotid bulb was analyzed. Control points on the CCA
were determined by the user. The frame created by
the control points was set to automatically follow the
optical flow algorithm.

Before the USG examination, subjects were rested
in the supine position, in dim lighting and at ideal
room temperature for a minimum of 10 minutes.
Then the systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were measured with pulse
wave analysis of the brachial artery using a Reister
sphygmomanometer (Reister 1312 minimus Il, Rudolf
Riester GmbH, Jungingen Germany). The SBP and
DBP were entered into the software. Two different
planes (longitudinal and axial) used for each CCA
were performed. The mean value of each plane
measurements were noted for right and left CCA. In
each plane, all stiffness parameters and radial strain
parameters were measured by the software. The
circumferential strain parameters for the axial plane
were also calculated (Figure 1a, b).

The mean value of the CIMT was calculated with
the same software for each CCA in the longitudinal
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plane. Both the anterior and posterior wall interfaces
that define the blood-intima boundaries in the carotid
artery (minimum 5 spots in all) were selected on a
still image, then the movement of the points were
automatically monitored by the software (Figure 1c,
d).

Statistical Analysis

The Statistical Package for Social Science version
21.0 was applied for the statistical processing of the
data (International Business Machine Corporation,
Armonk, NY, USA). Descriptive statistics were
presented as numbers, percentages, and mean
+ standard deviation values. The conformity of
continuous variables to normal distribution was
evaluated with descriptive statistics, kurtosis and
skewness coefficients, histogram, and Shapiro-Wilk
test. For categorical data a chi-square test was used.
Where data had normal distribution a t-test was used,
but otherwise the Mann-Whitney U test was used
for comparing two independent groups. To identify

information
P (syie)
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strain parameters, a multiple regression model was
implemented. After adjusting for BMI, presence of
diabetes mellitus (DM) and presence of hypertension
(HT), the impact of estimated glomerular filtration rate
(eGFR) on stiffness and strain parameters was given.
The model fit was evaluated using proper residual and
goodness-of-fit statistics. The type 1 error level was
determined as 0.05.

Results

Baseline Characteristics

A total of 50 control subjects (56.8+15.5 years, 60%
male, 40% female) and 50 ESRD (57.2 years £15.9, 60%
male, 40% female) were included in the study (Table
1). Both groups were matched in terms of gender and
age. In terms of the biochemical data in blood, eGFR,
total cholesterol and low-density lipoprotein in the
ESRD group was lower, while creatinine, blood urea
nitrogen and triglyceride levels were higher than the
normal group (Table 1).
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Figure 1. Evaluation of the right CCA in normal patient in (a) axial plane with related (b) stiffness and strain parameters report page,
in (c) longitudinal plane with related (d) CIMT, stiffness and strain parameters report page

CCA: Common carotid artery, CIMT: Carotis media thickness
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Carotid Stiffness and Strain Findings

Strain examination was successfully performed
on all participants. In the evaluation of the stiffness
parameters in the longitudinal plane (Table 2); while
there was a significant increase in B-SI, EM, PWV
parameters, in AD parameter there was a significant
decrease in the ESRD group compared to the
control group (all p<0.05). With only the AC stiffness
parameter, no significant difference was observed
between the groups. In the radial strain parameters in
the longitudinal plane, only with the strain parameter
there was a significant decrease in the ESRD group
(p=0.014), while there was no difference between the
two groups with other strain parameters (Table 2).

The results in the axial plane are consistent with
the results in the longitudinal plane (Table 3). A
statistical difference was observed between the ESRD
and control group in all of the stiffness parameters in
the axial plane. A significant increase was observed in
B-SI, EM and PWV stiffness parameters, on the other
hand there was a significant decrease in AC and AD
stiffness parameters in ESRD group (all p<0.001). In
the radial strain parameters in the axial plane, asin the
longitudinal plane, there was a significant decrease
in ESRD group in the strain parameter (p=0.001),
while there was no difference with displacement and
strain rate parameters. In the axial circumferential

strain parameters, there was a significant decrease in
displacement and strain parameters in ESRD group (all
p<0.05) and no difference was observed for the strain
rate parameter (Table 3).

In the multivariate linear regression analysis
adjusted for BMI, the presence of DM, HT, and eGFR

Table 2. Comparison of the parameters in the longitudinal
plane between the groups

Control ESRD patients

(n=50) (n=50) SHEIG
Right Mean CIMT" (mm) [ 0.67+0.2 0.75+0.26 0.095
Left Mean CIMT" (mm) [0.68+0.21 0.82+0.29 0.013
B-SI* 6.67+1.96 9.44+4.46 0.001
AC” (mm/kPa) 0.79+0.35 0.670.31 0.071
AD" (/kPa) 0.0135%0.0053 | 0.0097+0.0053 [<0.001
EM" (kPa) 85.58+29.35 |[131.51+62.12 [<0.001
PWV™ (m/s) 5.58+0.93 6.72+1.51 <0.001
Strain parameters (radial)
D (mm) 0.46%0.13 0.45:0.18 0.459
S™ (%) 7.35+1.92 6.66%3.01 0.014
SR™ (1/s) 0.75+0.22 0.94+0.69 0.158

ESRD: End stage renal disease, ‘CIMT: Carotis media thickness, B-Sl:
B-stiffness index, AC: Arterial compliance, AD: Arterial distensibility,
PWV: Pulse wave velocity, EM: Elastic modulus, “*D: Displacement, S:
Strain, SR: Strain rate

| Table 1. Baseline characteristics and laboratory works of both groups

e ool 0

ESRD (n=50) p-value
Age (years) 56.8+15.5 57.2+15.9 0.904
Sex (male) 30 (60%) 30 (60%) 1
Sex (female) 20 (40%) 20 (40%) 1
Central systolic blood pressure (mmHg) 118.9+16.5 134.5+23 <0.001
Central diastolic blood pressure (mmHg) 75.4+11.1 81+16.8 0.064
Body mass index (kg/m?) 2614.3 25.1+5.4 0.186
Hypertension 15 (30%) 26 (52%) 0.025
Diabetes mellitus 8 (16%) 22 (44%) 0.002
eGFR (mL/min/1.73 m?) 94.1+13.2 6.7+1.9 <0.001
Creatinine (mg/dL) 0.840.1 7.812.1 <0.001
Blood urea nitrogen (mg/dL) 15.3+11 51.5+15.6 <0.001
Total cholesterol (mg/dL) 203.8+42.1 167.9+47.6 <0.001
High-density lipoprotein (mg/dL) 54.4+15.9 49.5+16.3 0.076
Low-density lipoprotein (mg/dL) 124.8+36.4 87.4+37.5 <0.001
Triglyceride (mg/dL) 124.1+58.9 155.3+84.5 0.019

eGFR: Estimated glomerular filtration rate, ESRD: End stage renal disease
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was negatively and independently associated with
both axial and longitudinal B-SI, EM and PWV. In
the multivariate linear regression analysis adjusted
for BMI, the presence of DM, HT, and eGFR was
positively and independently associated with both
axial and longitudinal AD and axial AC (all p<0.05).
From the strain parameters perspective, eGFR was
positively and independently associated with axial
radial displacement, axial radial strain and axial
circumferential strain, and also was only negatively
and independently associated with longitudinal radial
strain rate (all p<0.05). On the other hand, eGFR had
no impact on one stiffness parameter (longitudinal
AC) and on most of the strain parameters (all p>0.05)
(Table 4).

Discussion

The STCS technique was successfully performed
on all participants of the present study. Both groups
were compared by evaluating the stiffness and
strain parameters of CCAs. A significant difference
was observed between the groups in all stiffness
parameters in both the longitudinal and axial planes
except AC in the longitudinal plane. A significant
difference was also observed in terms of the strain
parameter in the longitudinal plane, displacement
and strain parameters in the axial plane.

Vascular remodeling characterized by increased
vascular stiffness was observed in patients with

ESRD. This remodeling process also affects the elastic
properties of the vascular structure (13,14). Increasein
fibroelastic intimal thickness, calcification in vascular
walls, inflammation and increased collagen cause
changes in intrinsic elastic properties in vascular walls
and this causes an increase in stiffness in the CCA of
ESRD patients (15,16).

To the author’s knowledge, there is only one
study in the literature by Lee et al. (13) in which
arterial stiffness of the CCA was evaluated using the
STCS method in patients with ESRD. With respect
to stiffness parameters, Lee et al. (13) observed
statistically significant differences in AD, EM and
PWV parameters (all p<0.005). In terms of strain
parameters, Lee et al. (13) observed that there was
a significant decrease in the strain ratio in both the
longitudinal and axial planes in the ESRD group. As a
result, it has been determined that the STCS method
is much more valuable than the conventional aortic
stiffness indices in cardiovascular risk classification
in the ESRD patient group (13). The present study
returned similar results to Lee et al. (13). These results
show that many stiffness parameters (especially AD,
EM and PWV) and some strain parameters (strain
and strain ratio) are signifincantly different between
the two groups and provide valuable information in
cardiovascular risk classification of ESRD patients.

In order to support and reinforce this result,
we performed a multivariate analysis evaluation.

| Table 3. Comparison of the parameters in the axial plane between the groups |

B-SI 6.97+1.82 11.0345.64 <0.001
AC" (mm/kPa) 0.94+0.37 0.67+0.29 <0.001
AD" (/kPa) 0.0126+0.0047 0.0088+0.0049 <0.001
EM" (kPa) 89.44+27.02 150.18+74.08 <0.001
PWV" (m/s) 5.71+0.86 7.15+1.69 <0.001
Strain parameters (radial)

D" (mm) 0.48+0.12 0.41+0.17 0.006
S (%) 6.93+1.68 5.80+2.66 0.001
SR™ (1/s) 0.76+0.24 0.77+0.51 0.145
Strain parameters (circumferential)

D" (mm) 0.063+0.016 0.058+0.035 0.018
S (%) 6.91+1.67 5.76+2.62 0.001
SR™ (1/s) 0.75+0.24 0.77+0.51 0.135

modulus, “D: Displacement, S: Strain, SR: Strain rate

ESRD: End stage renal disease, "B-Sl: B-stiffness index, AC: Arterial compliance, AD: Arterial distensibility, PWV: Pulse wave velocity, EM: Elastic
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| Table 4. Multivariate linear regression analysis’

Parameters €] 95% ClI SE

Axial B-SI™ -0.316 -0.164 to -0.043 0.031 0.001
Axial AC™ 0.359 0.053 to 0.175 0.031 <0.001
Axial AD™ 0.30 0.056 to 0.176 0.030 <0.001
Axial EM™ -0.349 -0.182 to 0.063 0.030 <0.001
Axial PWV™ -0.330 -0.084 to 0.027 0.014 <0.001
Longitudinal B-SI™ -0.260 -0.142 to -0.020 0.031 0.009
Longitudinal AC™ 0.153 -0.017 to 0.114 0.033 0.147
Longitudinal AD™ 0.316 0.046 to 0.170 0.031 0.001
Longitudinal EM™ -0.312 -0.167 to -0.045 0.031 0.001
Longitudinal PWV™ -0.297 -0.077 to -0.019 0.015 0.002
Axial Radial D™ 0.211 0.002 to 0.108 0.027 0.044
Axial Radial S™ 0.205 0.003 to 0.108 0.026 0.039
Axial Radial SR™ 0.002 -0.063 to 0.064 0.032 0.984
Axial Circumferential D™ 0.183 -0.008 to 0.111 0.030 0.088
Axial Circumferential S™ 0.209 0.004 to 0.108 0.026 0.036
Axial Circumferential SR™ -0.002 -0.064 to 0.062 0.032 0.985
Longitudinal Radial D™ -0.004 -0.052 to 0.051 0.026 0.974
Longitudinal Radial S™ -0.124 -0.020 to 0.081 0.025 0.235
Longitudinal Radial SR™ -0.222 -0.128 to -0.004 0.031 0.036
*Adjusted for body mass index, presence of diabetes mellitus, presence of hypertension, Cl: Confidence interval, ESRD: End stage renal disease, SE:
Standart error, “B-Sl: Stiffness index, AC: Arterial compliance, AD: Arterial distensibility, PWV: Pulse wave velocity, D: Displacement, S: Strain, SR: Strain
rate

In the analysis performed after correction of BMI,
presence of DM and presence of HT, especially
since the two groups were not homogeneous, all
stiffness parameters except for longitudinal AC,
were negatively or positively correlated with eGFR
independently. Only axial radial displacement,
axial radial strain, axial circumferential strain, and
longitudinal radial strain rate parameters were found
to be negatively or positively correlated with eGFR
from a strain parameters perspective. Multivariate
analysis showed that even after correcting for the
secondary differences of the groups, the relationship
between the depth of the ESRD and especially the
stiffness parameters showed continuity.

The limitations of the study include the inability to
evaluate the prognostic value of CCA strain parameters
on clinical outcomes due to the cross-sectional
nature of the study. Since measurements were made
only once by a single radiologist, no intra- and inter-
observer variability evaluation could be made. Further
limitations of the study include the fact that STCS values

are affected by smoking, age, hyperlipidemia, DM
and other metabolic diseases, and the lack of clinical
homogeneity between the groups in this respect.

Conclusion

The study demonstrated the feasibility and clinical
value of the STCS method in the assessment of vascular
stiffness in patients with ESRD. STCS is a method that
has the potential to offer benefits in cardiovascular
risk assessment and even in cardiovascular risk
control in an ESRD patient group. Further multicenter
randomized studies with a higher number of patients
in this patient group will make significant contributions
to the literature in this area.
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Abstract

Objective: The aim of this study; comparison of fracture strength of monolithic
zirconium, nanohybrid ceramic and modified polyetheretherketone (PEEK)
endocrowns produced with computer-aided design/computer-aided manufacturing
(CAD/CAM) system.

Materials and Methods: Thirty permanent human first molar teeth of identical
anatomical size were collected. After root canal treatment and endocrown
preparation were applied to the teeth, they were divided into three groups (n=10).
PEEK coping, nanohybrid ceramic and monolithic zirconium, endocrowns were
produced by digital methods for each group. The infrastructure of the PEEK group
was completed with 1 mm composite to be the same size as the other groups.
Cement gap was determined as 100 pm. After cementation of the endocrowns, the
specimens were placed in a chewing simulator, equivalent to 6 months of clinical
use. For the fracture strength test, the specimens placed on the universal test
device were loaded with a head speed of 1 mm/minute until they broke and the
specimens were examined under a stereomicroscope to determine the failure type.
Statistical analysis of test data was performed.

Results: The highest mean fracture strength of the monolithic zirconium
endocrown group (2496.5+189.12 N), secondly, modified peek endocrown group
(1728.2+139.26 N) and nanohybrid ceramic endocrown group (1248.8+107.6 N)
were determined as the lowest. A statistically significant difference was found
between the groups in terms of fracture strength (p<0.05).

Conclusion: Modified peek, nanohybrid ceramic, monolithic zirconium endocrowns
can be an effective option for the restoration of root canal treated molar teeth
with excessive material loss.

0z

Amagc: Bu calismanin amaci bilgisayar destekli tasarim/bilgisayar destekli Giretim
(CAD/CAM) sistemi ile tretilen monolitik zirkonyum, nanohibrit seramik ve modifiye
polietereterketon (PEEK) endokronlarin kirlma dayanimlarinin karsilastirilmasidir.
Gerec ve Yontemler: Anatomik boyutlar 6zdes olan 30 adet daimi 1. molar insan
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disi topland.. Dislere kanal tedavisi ve endokron preparasyonu uygulandiktan sonra ti¢ gruba (n=10) ayrildi. PEEK coping, nanohibrid
seramik ve monolitik zirkonyum ve endokronlar her grup icin dijital ydntemlerle tiretildi. PEEK grubunun alt yapisi diger gruplarla ayni
boyutta olacak sekilde 1 mm kompozitle tamamlandi. Siman arali§gi 100 um olarak belirlendi. Endokronlarin simantasyonu sonrasinda
ornekler 6 ay klinik kullanima es deger olacak sekilde cigneme simiilatortine yerlestirildi. Kirllma dayanimi testi icin universal test
cihazina yerlestirilen 6rneklere kirilincaya dek 1 mmj/dakika kafa hiziyla yikleme gergeklestirildi ve numuneler, basarisizlik tipini
belirlemek icin bir 1sik mikroskobu altinda incelendi. Test verilerinin istatistiksel analizi yapildi.

Bulgular: En yiiksek kirilma dayanimi ortalamasi monolitik zirkonyum endokron grubunun (2496,5+189,1 N), ikinci olarak modifiye
peek endokron grubunun (1728.2+139.2 N) ve en diisiik olarak nanohibrit seramik endokron grubunun (1248.8+107,6 N) belirlenmistir.
Gruplar arasinda kirilma dayanimi agisindan istatistiksel olarak anlamli derecede farklilik bulunmustur (p<0,05).

Sonuc: Modifiye PEEK, nanohibrit seramik, monolitik zirkonyum endokronlar asirt madde kaybi olan kanal tedavili molar dislerin

restorasyonu icin etkili bir secenek olabilir.

Introduction

The structure of the endodontically treated tooth
is weakened as a result of previous caries, fractures
and treatment attempts. In addition, endodontic
treatment causes the removal of intracoronal and
intraradicular tooth structures. As a result of all
these endodontic interventions, the fragility of the
tooth increases (1). Traditionally, the restoration of
endodontically treated teeth is provided by full-crown
restorations applied on the intracanal post-core.
However, the biomechanical properties of residual
dental tissues change during conventional treatment.
Complications such as perforation and fracture in the
root during post treatment have led to the search for
alternative methods (2).

As a result of a 10-year clinical study on endocrown
restorations, they stated that the success rate of
endocrown restorations is high in teeth with excessive
substance loss and in individuals with parafunctional
habits. Clinicians have reported that endocrown
restorations can be applied as an alternative to
traditional fiber-post restorations (3). Endocrown
restorations should be especially preferred in cases
with different morphology or in angled and calcified
canals, in teeth with insufficient clinical crown length,
narrow interocclusal distance, large loss of material,
and in cases where there is not enough ferrule (4).

The first definition of endocrown was made by Bindl
and Mérmann (5) in 1999. These researchers defined
endocrown as adhesive restorations consisting of a
central retention cavity covering the pulp chamber
with a circumferential 90° butt margin, applied to
root canal treated teeth with excessive substance
loss. The endocrown preparation consists of a 1.0-1.2
mm peripheral butt margin and a central retention
cavity extending into the pulp chamber. Endocrown

Meandros Med Dent J 2022;23:393-399

restorations are monoblock structures with core and
crown that do not receive support from the root
canal cavity (5). The butt margin design allows the
prevention of microleakage at the restoration-tooth
interface, the prevention of shear stresses, and the
preservation of the peripheral enamel layer around
the margin (6).

Materials and Methods

This study was carried out in Firat University Faculty
of Dentistry, Department of Prosthetic Dentistry,
with the 06.02.2020 decision dated and 2020/03-
06 numbered, taken from the Firat University Non-
Interventional Research Ethics Committee. In the
study, 30 mandibular first molar teeth with 7-8 mm
cervico-occlusal distance and 13-15 mm root length,
extracted for periodontal or orthodontic reasons,
were used. Detertrage and ultrasonic cleaning
processes were applied to remove tissue residues or
dental calculus on the teeth. The coronal parts of the
teeth were removed under water cooling with a steel
separator 2 mm above the cemento-enamel junction.
Then, root canal treatment was applied to all of the
sample teeth in accordance with the standards.

After the root canal treatment procedures were
completed, theroot canal paste residues were cleaned.
After the root canal entrances and canal mouth dentin
were etched with acid, the 5t generation adhesive
system Any-Bond (MD Clus, South Korea) was applied
and left to act for 20 seconds. It was dried for 5
seconds with low air pressure and polymerized for 10
seconds with a light-emitting diode (LED) light device
(Coxo, Guangdong, China). Then nanohybrid flowable
composite (Grandio Flow, Cuxhaven, Germany) was
applied to the canal entrances and pulp chamber and
cured with LED light for 20 seconds. The teeth were
embedded in acrylic resins (Imicryl; Konya, Turkey)
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poured into polyvinyl chloride pipes with a diameter
of 3 cm and a height of 5 cm, with the long axis of the
roots perpendicular to the ground and 2 mm below
the enamel-cementum composition (representing the
bone level). The teeth were kept in distilled water for
1 week to harden the endodontic canal sealer.
Standard endocrown preparations  were
performed by a single operator. In order to ensure
standardization, the cavity depth was measured with
the aid of a periodontal probe and determined as 4
mm. The pulp chamber floor was prepared flat. Cavity
inner edge angles were finished as a butt margin with
an angle of 90°. The preparation was carried out with
a cavity wall thickness of 2 mm (Figure 1).
Digitalimpressions of the samples were takenin the
laboratory with an extraoral scanner (Dwos 3 Series,
Dental Wings Inc, Montreal, Canada). The surface of
the samples was coated with titanium dioxide powder
[Dr. Mat Dental computer-aided design/computer-
aided manufacturing (CAD/CAM) White Scan Spray,
istanbul, Turkey] to eliminate light reflections that may
occur during impression taking. Polyetheretherketone
(Peek) endocrowns were designed with 6 mm to be
veneered with 1 mm composite later, endocrowns in
the other group 7 mm cervico-occlusal height with
the CAD program (DWOS software, Dental Wings Inc,
Montreal, Canada). Cement gap was determined as
100 um. The inner surfaces of the samples, which
were adapted to the teeth after being produced in
a milling device (K5; vhf camfacture AG, Germany),
were roughened with Al,O3 powder in a sandblasting
device (Rotaks, istanbul, Turkey) before cementation.
After the production of monolithic zirconium
endocrowns was completed from blocks (KATANA

Endo Crown

Cemento-Enamel
Junction

Flowable Nano Hybrid
Composite

Gutta Percha

Figure 1. Endocrown preparation design

UTML Zirconia, Kuraray Noritake INC., Okayama,
Japan), they were sintered in a sintering furnace
(Protherm Furnaces, istanbul, Turkey) for 1.5 hours
at 1,550 °C. Endocrowns fabricated using nanohybrid
ceramic blocks (Cerasmart, GC Corp., Tokyo, Japan)
were finished with silicone discs and polishing paste
(Diapolisher GC Corp., Tokyo, Japan) according to
the manufacturer's instructions. Visio.Link (Bredent,
Germany) was applied to the upper surface of the
substructures produced from PEEK block (JUVORA,
Juvora Ltd. Thornton Cleveleys, Lancastershire,
England) with a small brush and cured for 120
seconds in the polymerization device (Labolight
DUO, GC, Europe). Thanks to the transparency of
SX plates, manipulation and polymerization can
be facilitated, and thus homogeneous and smooth
composite veneering process can be performed with
the same size as other samples. Indirect composite
resin (Crea.lign, Bredent, Germany) was applied
to the adhesive-applied PEEK substructure surface
using the previously prepared SX plaque index and
30 seconds prepolymerization was carried out. Final
polymerization was carried out in the device for 4.5
minutes.

In order to ensure standardization, 50 N force
was applied to the restorations for 60 seconds with
a dynamometer (Algol, Japan), and the overflow
resin cements (Panavia F 2.0, Kuraray Noritake INC.
Okayama, Japan) were removed. Then, polymerization
was performed on each surface for 20 seconds by
means of a LED light device, and cementation was
completed. Endocrown restorations belonging to
3 different groups were loaded into the dual axis
chewing simulator (Esetron Smart Robotechnologies,
Mod Dental, Ankara, Turkey) (Table 1). In the chewing
simulator, 120,000 cycles were applied to the samples,
corresponding to 6 months of clinical use. After the
aging process, the specimens were tested for fracture
strength by means of a universal test device (Instron
device 3345, Norwood, MA, USA). A spherical steel tip
with a diameter of five millimeters is positioned on
the occlusal surface (central fossa) of the restorations.
The force (N) values applied until the samples were
broken along the long axis of the tooth with a head
speed of 1 mm/min were recorded. The failure mode
of each specimen was evaluated by observation under
the stereomicroscope, 10X magnification (Leica MZ
12; Leica Microsystems GmbH, Wetzlar, Germany).

Meandros Med Dent J 2022;23:393-399
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| Table 1. Study groups and sample numbers |

Groups n Contents

Group 1 |10 | Endocrowns produced by CAD/CAM from
monolithic zirconium blocks

Group 2 | 10 | Endocrowns fabricated by CAD/CAM from
nanohybrid ceramic blocks

Group 3 | 10 | Modified PEEK endocrowns obtained by
veneering of the substructures produced
with CAD/CAM from PEEK blocks with
composite

TOTAL 30

CAD/CAM: Computer-aided design/computer-aided manufacturing,

PEEK: Polyetheretherketone

Burke classification was used while performing the
fracture type analysis (7):

Type 1: Fracture occurring only in endocrown
restoration.

Type 2: Fracture involving a small tooth fragment
with endocrown restoration.

Type 3: Fracture involving more than half of the
tooth with endocrown restoration (above the enamel-
cementum border).

Type 4: Fractures below the cemento-enamel
junction.

Statistical Analysis

IBM SPSS Statistics 22 program was used for
statistical analysis. Parameters were suitable for
normal distribution that determined by Kolmogorov-
Smirnov and Shapiro-Wilks tests. The One-Way
ANOVA test was used to compare the parameters
between groups, and the Tukey HSD test was used
to determine the group that caused the difference.
Significance was evaluated at the p<0.05 level.

Results

The fracture strength results of the groups
used in the study are summarized in Table 2.
The average fracture strength of the monolithic
zirconium endocrown group (2496.5+189.12 N) was
statistically significantly higher than the modified
PEEK endocrown (1728.2+139.26 N) and nanohybrid
ceramic endocrown groups (1248.8+107.61 N)
(p1<0.001; p2:0.001). The average fracture strength of
the modified PEEK endocrown group was statistically
significantly higher than the nanohybrid ceramic
endocrown group (p<0.001) (Figure 2). No breakage
was observed in any of the samples after the chewing
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simulator. Type 1 fracture (100%) in the entire
modified PEEK endocrown group, type 1 fracture
(70%) and type 2 fracture (30%) in the nanohybrid
ceramic endocrown group, type 2 (10%), type 3 (40%)
and type 4 (50%) fracture in the monolithic zirconium
endocrown group were observed (Table 3).

Discussion

It is aimed that dental restorations are stable
against the forces occurring during function, and it has
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Figure 2. Average fracture strength graph of the groups

Table 2. Fracture strength values and statistical analysis
results for the study groups

Fracture strength (N)

Monolithic zirconium 2,152-2,792 2496.5+189.12
Modified PEEK 1,513-1,938 1728.2+139.26
Nanohybrid ceramic 1,073-1,437 1248.8+107.61

SD: Standard deviation

Table 3. Percentage values of fracture types of
endocrown groups

et |Type2 |Type3 |Typed

Modified PEEK 100% 0% 0% 0%
Nanohybrid ceramic | 70% 30% 0% 0%
Monolithic 0% 10% 40% 50%
zirconium

PEEK: Polyetheretherketone
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been reported in studies that the maximum bite force
in the posterior region varies between 200-880 N (8).
Kiliaridis et al. (9) that there is variation in maximum
bite force between the sexes; reported this value as
807 N for men and 650 N for women. The fracture
strengths of the CAD/CAM endocrown systems tested
in our in vitro study were found to be well above the
average of the maximum chewing forces.

In the clinical study of Tammam (10), it was
reported that the endocrowns had a high durability
rate (94.87%) as a result of 3-year follow-up of
modified PEEK, monolithic zirconium and lithium
disilicate endocrowns. In our study, in which we
used monolithic zirconium and modified PEEK
groups similarly, 120,000 cycles were applied in the
simulator, equivalent to 6 months of clinical use, and
no breakage was observed in any of the samples.

Rojpaibool and Leevailoj (11) investigated the
effects of different resin cements on the fracture
strength of lithium disilicate ceramics in the range of
100 pum and 300 um cement gap. They reported that
ceramics with 100 um cement gap showed higher
fracture strength in both resin cements. In our study,
the cement gap of the endocrowns produced with
CAD/CAM technology was designed to be 100 pum.

Elashmawy et al. (12), compared the fracture
strength of monolithic zirconium, Vita Enamic,
and veneered PEEK endocrowns. The highest
fracture strength was found in monolithic zirconium
endocrowns (1810.20+119.56 N) and the lowest
value was found in veneered PEEK endocrowns
(502.60+11.53 N). This difference was found to be
statistically significant, similarly, in our study.

In their study, Al-Shibri and Elguindy (13)
determined the fracture strength of Cerasmart
endocrowns to be 1522.64+352.52 N, and Kassis
et al. (14) 1300.53 N, Taha et al. (15) reported it as
1508.5+421.7 N. In our study, the fracture strength
of Cerasmart endocrowns was found close to these
values (1248.8+107.61 N).

Beleidy and Ziada (16) compared the fracture
strength of crown restorations produced from PEEK
material using different veneering techniques. The
fracture strength of PEEK crowns veneered with Crea.
lign composite was found to be 1674 +224.48 N. These
values are similar to our study.

Shams et al. (17) investigated the endocrowns
fracture strength of modified PEKK formed by

veneering with IPS e.max CAD and IPS e.max CAD
applied to extracted premolar teeth. In the study,
the fracture strength value of the modified PEKK
endocrowns was 1831.37+240.69 N, and it was
found to be statistically significantly higher than the
IPS e.max CAD endocrown. The fracture strength
of the modified PEEK endocrowns in our study was
1728.24139.26 N, which is close to Shams et al. (17)
study.

Tartuk et al. (18) compared the fracture strength
of monolithic zirconium, hybrid ceramic, PEEK crowns
in their study. The fracture strength value of the
monolithic zirconium group (32921192 N) was found
to be significantly higher than PEEK (22144236 N) and
hybrid ceramic (2325+264 N). However, no significant
difference was found between PEEK and hybrid
ceramics. In our study; a significant difference was
detected between all groups. The difference between
our study and Tartuk et al.s (18) may be due to their
working on crown restorations, using of PEEK without
veneering in their study and preferring different block
brands.

Elashmawy et al. (12) also evaluated the types of
fracture in their study. Restorable fractures occurred in
all veneered PEEK endocrowns. Irreversible fractures
occurred in 80% of monolithic zirconium endocrowns.
Similar results were obtained with our study in terms
of failure types.

The elastic modulus of the materials used in our
study is different from each other [dentin: 14.7 GPa,
zirconium: 200 GPa, peek: 3-4 GPa (19), nanohybrid
ceramic 12.16 GPa (20)]. If a material which has a
higher elastic modulus compared to dentin is chosen,
the restoration may become more rigid than the tooth
structure. However, if a material close to the elastic
modulus of dentin is chosen for the restoration, the
restoration exhibits biomechanical behavior similar to
tooth structure. As a result, the material used in the
production of the endocrown affects the performance
of the restoration (21). Although the modulus of
elasticity values of nanohybrid ceramic and peek
materials are close, the difference in the fracture
strength test results in our study may be due to the
use of peek structure with composite veneered (non-
monolithic). The reason for the fracture type involving
the tooth tissue in the monolithic zirconium group is
also due to the fact that the elastic modulus of the
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material is higher than the surrounding dentin tissue
and it creates stress in this region.

Ghajghouj and Tasar-Faruk (22) noticed in their
study that PEEK endocrown restorations provide
reducing of the crack formation of tooth due to its low
elastic modulus close to dentin tissue. They reported
that peek is a material with sufficient fracture
resistance for endocrown production. The results of
our study also support this view.

Conclusion

Although  monolithic  zirconium endocrown
restorations show high durability, they should not
be preferred in patients with excessive chewing
forces such as bruxism, due to their high modulus of
elasticity compared to dentin.

Nanohybrid ceramic endocrowns can be used
clinically safely due to their modulus of elasticity close
to dentin. However, they have superior aesthetic
properties.

In our study it was observed that the fracture
strength values of endocrown groups produced with
CAD/CAM technology were much higher than the
average of the intraoral chewing forces. This shows
that all of the endocrown groups in our study can
resist intra-oral forces.
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Abstract

Objective: The aim of this retrospective study was to investigate predictabilty
of transmetatarsal amputation (TMA) failure in patients with diabetic foot with
peripheral arterial disease.

Materials and Methods: Between January 2015 and November 2018, patients with
diabetic foot, who had been followed up for 12 months after having TMA were
evaluated. Atherosclerotic load was calculated from conventional angiographic
images by using the modified Bollinger angiogram scoring method. Patients were
classified as reamputation and non-reamputation groups after TMA at 12 months.
Statistical difference analysis of atherosclerotic load was made between two
groups.

Results: Twenty-seven diabetic foot patients whom have had TMA and
angiographies before TMA were included in the study cohort. In the 12 month
study period, 6 (22.2%) patients have had reamputation after TMA. The mean
angiogram scores of reamputation group and non-reamputation group were 47.3
(+£11.4) and 15.5 (+9.2), respectively. There was a statistically significant difference
between the mean angiogram scoring of the two groups (p<0.001). Correlation was
found between atherosclerotic load and TMA failure (r:-0,694, p<0.001). Receiver-
operating characteristic curve analysis suggested that the optimum angiographic
score cut-off value for reamputation at 12 month period was 29.5, with 100%
sensitivity and 90.5% specificity.

Conclusion: Atherosclerotic load of lower limb arteries is associated with TMA
failure. Atherosclerotic load that was calculated by using modified Bollinger
angiographic score system can be used to predict TMA failure.

0z

Amac: Bu retrospektif calismanin amaci, periferik arter hastaligi olan diyabetik
ayakli hastalarda kisa dénemde olusabilecek transmetatarsal ampiitasyon (TMA)
yetersizliginin 6ngorilebilirligini arastirmaktir.

Gere¢ ve Yontemler: Ocak 2015-Kasim 2018 tarihleri arasinda TMA yapilmis
diyabetik ayak hastalarinin 12 ayhk takipleri degerlendirildi. Ameliyat oncesi
aterosklerotik yiik, modifiye Bollinger anjiyogram skorlama yéntemi kullanilarak
hesaplandi. Hastalar, TMA sonrasi 12 ay icinde yeniden ampitasyon olan ve
olmayan gruplar olarak siniflandirildi. Aterosklerotik yiikiin yeniden ampltasyona
etkisi istatistiksel analiz yapilarak hesaplandi.
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Bulgular: Calisma grubuna TMA &ncesi anjiyografi yapilmis 27 diyabetik ayak hastasi dahil edildi. On iki ayhk calisma doneminde
6 (%22,2) hastaya TMA sonrasi yeniden ampiitasyon uygulandi. Yeniden ampiitasyon yapilan grubun ve yeniden ampiitasyon
yapilmayan grubun ortalama anjiyogram skorlari sirasiyla 47,3 (+11,4) ve 15,5 (+9,2) idi. iki grubun ortalama anjiyografi skorlari
arasinda istatistiksel olarak anlamli fark vardi (p<0,001). Aterosklerotik yiik ile TMA yetmezligi arasinda korelasyon oldugu bulundu
(r:-0,694, p<0,001). On iki aylik donemde yeniden ampiitasyon icin optimum anjiyografik skor kesme degeri 29,5 olarak hesaplandi

(%100 duyarlilik ve %90,5 6zglltik).

Sonug: Alt ekstremite arterlerinin aterosklerotik yiikii TMA yetmezligi ile iliskili olabilir. Modifiye Bollinger anjiyografik skor sistemi
kullanilarak hesaplanan aterosklerotik yiik, kisa donemde TMA yetersizligi olabilecegini tahmin etmek icin kullanilabilir.

Introduction

Diabetic patients have high risk of complications.
One of the most important complication is peripheral
vascular disease, which may lead to diabetic foot
ulcers (1). Diabetic foot ulcers may cause osteomyelitis
or gangrene and cause lower extremity amputation.
About 15% of all diabetic patients will develop a foot
ulcer during their lifetimes (2). Diabetic patients with
nonhealing ulcers of the midfoot, hindfoot, forefoot
or ankle can be treated by transtibial amputations
(TTA). However, TTA has high postoperative morbidity
and mortality (3). Diabetic patients with nonhealing
foot ulcers have operative alternatives that allow
amputation at a more distal level. Transmetatarsal
amputation (TMA) is an another effective surgical
alternative method. However, TMAs are associated
with significant failure or reamputation rates of
between 26% and 63% (4,5). Peripheral arterial disease
(PAD) was a risk factor for TMA failure (6). Although
noninvasive ankle-brachial index measurements are
often used for determining PAD, angiography is the
gold standard method for PAD at lower extremity.
Bollinger angiographic score system (7) is one of the
way to analyze atherosclerotic load, and the bypass vs.
Angioplasty in Severe Ischemia of the Leg trial showed
its usability in patients with limb ischemia (8,9). In
this retrospective study, we aimed to investigate the
predictability of TMA failure in diabetic foot patients
using the modified angiogram scoring method that
detects atherosclerotic burden.

Materials and Methods

This retrospective study conducted between
January 2015 and November 2018 on diabetic
foot patients, who have had TMA and angiography
before TMA procedure. The study was approved by
the Adnan Menderes University Ethics Committee
(protocol number: 2019/198, date: 19.12.2019).

Informed written consent was received from all
patiets. Inclusion criterias were patients who were
undergone TMA for diabetic foot in study period and
who were undergone conventional angiography and/
or percutaneous balloon angioplasty (PBA) before
TMA and patients who had monitoring 12 months.
Exclusion criterias were initial amputation, patient
who had not undergone conventional angiography
and/or PBA before TMA. Each patient’s assessment
for decision of TMA and/or angiographic intervention
were done in multi-disciplinary diabetic foot council.

Vascular interventions were performed via
antegrade approach from the superficial femoral
artery. PBA was performed when hemodynamically
significant stenosis or occlusion was observed. All
procedures were performed by an interventional
radiologist. All angiography procedures were
performed in operating room equipped with a C-arm
brillance (Artis zee; Siemens, Erlangen, Germany).

TMA attempt was begun with removal of infected
tissues and preserve plantar skin and soft tissue flaps
fordorsalfoottissues. The metatarsals’ sharp edges are
smoothed. The first two metatarsals were amputated
at the same level. The third to fifth metatarsals were
amputated in as a cascade to the lateral border of the
foot (Figure 1). All procedures were performed by an
orthopedic surgeon.

Modified Bollinger scoring system (7) was used
to assess the angiographies. Bollinger angiographic
scoring system is based on the number and presence
of stenoses and occlusions of each arterial segment.
It consist of 13 infrainguinal arterial segments.
Each of these arterial segment was scored with the
severity of the disease. Four severities of disease
are recognized in this method: occlusion, stenosis
>50%, stenosis between 25% and 50%, and plaques
affecting <25% of the luminal diameter. Each type
of lesion was characterized by either a single lesion,
multiple lesions affecting less than half of the artery
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or multiple lesions affecting greater than half of the
artery. For each severity of disease, only one extent of
disease category is scored (Table 1). In this study, we
made some modifications to Bollinger angiographic
scoring system because of the antegrade approach of
angiographies in our study. Five target infrainguinal
arteries were assessed: superficial femoral artery,
popliteal artery, anterior tibial artery (ATA), posterior
tibial artery (PTA) and peroneal artery (Figure
2). Plantar arch was not evaluated because of
unsatisfactory quality images in some angiographies.
Also, in our modified Bollinger scoring system arteries
were not divided as proximal and distal segments.
Total angiographic scores were cumulative scores
from each artery scores (maximum: 75; minimum:
0). Scoring was performed from post PBA images, in
patients who had PBA.

Figure 1. Sixty two year old male who had transmetetarsal
amputation of right foot. Antero-posterior and lateral
radiography show amputation level. This patient has no re-
amputation at 12 mounths

| Table 1. Bollinger scoring matrix” |

Occlusion SLEER SR Plaques | Location
>50% <50%
4 2 1 Single
13 5 3 2 Multipl <h
15 6 4 3 Multipl >h

‘The vertical columns represent the different severities of
atherosclerotic lesions observed, the horizontal ones the location of
the lesions detected in each of the arterial segments. The numbers
appering in the single field correspond to the score number. The
additive score for each artery is obteined by adding the scores (see
text for details).

h: Half the segment length
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Patients were clinically evaluated after the
procedure every 2 months by diabetic foot care team
and were followed up for 12 months.

The patients were classified as reamputation and
non-reamputation group after TMA at 12 months.
We investigated whether there was any statistically
significant difference of angiographic scoring system
between the two groups. The predictive value of
angiographic scoring system in TMA failure was
analyzed by receiver-operating characteristic (ROC)
curve. Optimal cut-off value for angiographic score
was determined; sensitivity and specificity were
calculated.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS)
17.0 statistical software for Windows (SPSS Inc,
Chicago, IL, USA) was used for statistical analyses.
Descriptive statistics for continuous parameters were
expressed as arithmetic means + standard deviation
or median (interquartile range). Spearman’s rank test
was used to determine correlation. Mann-Whitney
U test was used to determine statistical difference
between groups. The effect of angiographic score was
studied by constructing a ROC curve with TMA failure
as the primary variable. Also area under the curve
(AUC) value for ROC curve was determined. Optimal
cut-off value for angiographic score was determined;
sensitivity and specificity were calculated. P-values
<0.05 were considered statistically significant.

Figure 2. Conventional angiogram of the patient in Figure
1. Superficial femoral, popliteal and tibialis posterior artery
have plagues and stenoses (arrows indicate the plaques and
stenotic areas) Patients’ angiogram score was 15
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Results

Twenty-seven patients with diabetic foot matching
the study criteria were found between January 2015
and November 2018. Of these patients, 20 (74.1%)
were men and 7 (25.9%) were women. Mean age of
patients were 65.4 years (range: 52-86). The mean
duration of diabetes mellitus (DM) was 19.2 years
(range: 9-28). Five (18.5%) severe stenosis, 7 (25.9%)
mild stenosis and 15 (55.6%) total occlusions were
detected on 27 angiograms. The mean total angiogram
score was 22.5(+16.5) in all patients. Based on affected
arteries, ATA was the most affected artery and it
affected in 11 (40.7%) patients. ATA and PTA were the
most affected binary arteries 6 (22.2%). Infrapopliteal
arteries were more affected than suprapopliteal
arteries 24 (88.8%), 3 (11.1%), respectively. PBA was
conducted in 17 (63%) patients (reamputation group
6 (100%), non-reamputation group 11 (52.4%). At
post-PBA, 4 patients in reamputation group and 7
patients in non-reamputation group had an in-line
flow to the foot, with at least a single-vessel below
knee run-off. Remaining 10 (37%) patients either did
not have severe stenosis-occlusion or did not accept
PBA. In the 12 month study period, 6 (22.2%) patients
have had reamputation due to TMA failure. In all of
these patients, TMA failure had occured in the first 6
months. The mean angiogram score in reamputation
group and non-reamputation group were 47.3 (+11.4)
and 15.5 (#9.2), respectively (Table 2). Statistically
significant difference was found between the mean
angiogram scoring of the groups (p<0.001) (Figure 3).
There was correlation between atherosclerotic load
that was calculated by angiographic scoring system
and TMA failure (r:-0,694, p<0.001). ROC curve
analysis showed that the optimum angiographic score
cut-off value for reamputation at 12 month was 29.5,
with 100% sensitivity and 90.5% specificity. The AUC
value was 0.98 (95% confidence interval: 0.95-1.00).

Discussion

TMA is an effective surgical approach in diabetic
patients with forefoot gangrene and infection. In
1949, McKittrick first reported TMA as a method
with 67% satisfactory outcomes in patients with DM
(10). However, several studies have shown showed a
high rate of TMA failure (4,5,11-13). In this situation,
patients require more proximal amputation. In a

meta analysis that include 24 studies with 1453
TMAs, Thorud et al. (14) found 33.2% rate of major
amputation after TMA. Despite the high rates of
failure, TMA is the preferred method because it
maintains the ambulatory state of the foot.

Some studies have suggested risk factors
associated with failure of amputations, such as sepsis,
emergency surgery, renal disease, high body mass
index, and longer operating duration (5,15,16). Also,
abnormalities in leukocyte count, lymphocyte count,
hemoglobin and albumin levels were found risk factors
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Figure 3. Graph showing a significant difference for
angiographic score between patients with re-amputation and
non re-amputation at 12 mounths

Table 2. Demographic characteristics, occlusive artery
numbers and mean angiogram score of patients with
reamputation and non-reamputation at 12 mounths
after transmetatarsal amputation

Patients without

Patients with

reamputation reamputation
(n=6) (n=21)
Gender (%male) 4 (66.7%) 16 (76.2%)
Mean age (years) 70.8 (¥11.07) 63.3 (+8.88")
Steotic or occlusive
artery number
One artery 0 12
Two artery 3 7
Three artery 2 2
Four < artery 1 0
Mean angiogram score | 47.3 (+11.4") 15.5 (+9.27)
“Standard deviation, n: Number
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for TMA failure (17). Another predictive risk factor
for TMA failure is PAD of the lower extremity. Pollard
et al. (16) suggest that TMA is associated with high
complication rates in patients with vascular disease
and they showed that palpable pedal pulse was a
good predictor of healing (16). Some studies reported
that forefoot amputations in patients with diabetus
mellitus who had vascular disease were followed
by subsequent proximal amputations (6,18,19).
Humphrey et al. (6) showed 11% reoperation and
8% major amputation rate in their small cohort study
with 41 patients, and found all patients who required
reoperation, had peripheral vascular disease. Another
study by Mandolfino et al. (19) analyzed 218 TMAs
and reported presence of severe PAD is a significant
risk factor for TMA failure. Shi et al. (20) showed
that patients who underwent open bypass surgery
have a better outcome than patients who underwent
endovascular treatment. They found 44% rate of limb
loss after TMA in a 3-year follow-up. Tan et al. (21)
performed revascularization via open surgery or PBA
and they showed complete healing of TMA in 63% of
patients. In our study, endovascular treatment was
performedin 17 (63%) patients (100% of reamputation
group and 52.4% of non-reamputation group), and
also 6 patients (22.2%) had reamputation after TMA
procedure and all those TMA failures occured in the
first 6 months.

In diabetic patients, PAD involves more distal
arteries with diffuse calcification than non-
diabetic patients (22). Although the importance of
atherosclerotic burden in the treatment of patients
with pulmonary arterial hypertension has been
demonstrated, there is insufficient data on the effect
of atherosclerotic burden in patients with TMA failure.
The angiogram scoring method is feasible for showing
the atherosclerotic load in infrapopliteal arteries (8,9).
Matsukura et al. (23), used modified Bollinger scoring
system of paramalleolar region arteries for investigate
its usefulness at operative outcome of critical limb
ischemia. Like Matsukura et al. (23), we made a new
modified Bollinger scoring system on infrainguinal
arteries in this retrospective study.

In our study, contrast to previous studies, we
focused not only presence of vascular disease but
also on the effects of atherosclerotic load in lower
limb with TMA failure in 12 months period. We
calculated atherosclerotic load by using modified

Meandros Med Dent J 2022;23:400-405

Bollinger angiogram scoring system and we showed
that patients with TMA failure have significantly
higher atherosclerotic load than patients without
TMA failure in the 12 month period. Patient with
angiographic score of more than 29.5 is more likely
to have TMA failure with 100% sensitivity and 90.5%
specificity rates.

In contrast to our study, a study conducted by
Toursarkissian et al. (24) reviewed 41 patients with
TMA and 35 patients who had revascularization before
TMA procedure, and foot vessels were assigned run
off scores and this study showed that angiographic
findings were insufficient to predict TMA failure.

Retrospective design of study, small number of
cohort and limited arterial segmental evaluation
(superficial femoral, popliteal, ATA, PTA and peroneal
arteries) due to antegrade approach were limitations
of this study. Also, in some patients, having PBA may
lead to errors in scoring, because that angiographic
scoring was done after PBA in these patients. The
retrospective design and long term of study restricted
our investigation into other possible predictive risk
factors for TMA failure in our cohort.

Conclusion

This study showed that atherosclerotic load of
lower limb arteries may be associated with TMA
failure. Atherosclerotic load that was detected by using
Bollinger angiographic score system may have a good
prediction with high sensitivity and specificity values
for TMA failure in diabetic foot patients. Additional
angiographic studies with a large cohort group are
needed to identify the effect of atherosclerotic load
on the TMA failure in diabetic patients.
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Abstract

Objective: This study aimed to determine the complementary and supportive
practices used by parents for their children with dental pain.

Materials and Methods: The sample of this cross-sectional study consisted of
1,551 parents who had 6-12-year-old children, and whose children had previously
experienced dental pain. The data were collected using questionaries prepared by
the researchers. Data were analyzed by descriptive statistics and regression analysis.
Results: In all, 61.7% of parents used only complementary, 18.4% only supportive,
and 19.9% both complementary and supportive practices to deal with their children
dental pain. Child age, previous dental experience, age at developing the habit of
tooth brushing, fear of the dentist, father's employment status, and number of
children in the family were statistically significant predictive factors on using only
complementary practices by parents.

Conclusions: Parents should be informed about the harmful practices that their
children use to cope with dental pain and should be directed to methods whose
benefits have been proven by evidence-based studies.

0z

Amag: Bu arastirma, cocuklarinin dis agrisi ile bas etmede ebeveynlerin kullandiklar
tamamlayici ve destekleyici uygulamalari belirlemek amaciyla yapildi.

Gere¢ ve Yontemler: Kesitsel tipteki arastirmanin &rneklemini, 6-12 yas grubu
cocugu olan ve cocugu daha 6nce dis agrisi deneyimleyen 1.551 ebeveyn olusturdu.
Veriler, arastirmacilar tarafindan hazirlanan anketler kullanilarak topland.
Tanimlayici istatistikler ve regresyon analizi verilerin degerlendirilmesinde kullanildi.

Bulgular: Cocuklarinin dis agrisi ile bas etmede ebeveynlerin %61,7’sinin yalnizca

tamamlayici, %18,4'linlin yalnizca destekleyici ve %19,9’unun hem tamamlayici
hem de destekleyici uygulamalar kullandigi saptandi. Cocugun vyasi, onceki
dental deneyimleri, dis fircalama aliskanligi kazanma vyasi, dis hekimi korkusu,
babanin calisma durumu ve ailedeki cocuk sayisi ebeveynlerce sadece tamamlayici
uygulamalarin kullanilmasinda istatistiksel olarak anlamli yordayici faktorler olarak
tespit edildi.

Sonug: Ebeveynler cocuklarinin dis agrisi ile basetmede kullandiklari zararli
uygulamalar konusunda bilgilendirilmeli ve yarari kanita dayali calismalarla
kanitlanmis yontemlere yonlendirilmelidir.
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Introduction

Dental pain is one of the common causes of
pain during childhood that negatively affects the
performance of activities of daily living and the
quality of life in children and adolescents (1,2).
Uncontrollable pain leads to deterioration in sleep
quality, psychological problems, suppression of the
immune system, and prolonged recovery time (3,4).
Additionally, dental pain experienced by children
negatively affects theirfamiliesandleadstodisruptions
in the parents' physical, social, and psychological
activities, and has a negative effect on the financial
status of the family (5). Therefore, keeping the pain
experienced due to orodental problems under control
is important for both the child and the family.

In recent years, interest in complementary or
supportive methods to protect health and remedy
health problems has also been increasing in the field
of orodental health (6). However, when not followed
responsibly, these methods may exert more harmful
than beneficial effects on children’s health (7). For
parents, the pain, anxiety, and fear experienced by
their children are alarming. Therefore, parents resort
to various methods that mostly are not based on a
scientific basis, and that they know of based on their
culture, see in their families, or are recommended
by their immediate friends’ circle to reduce their
children’s pain (8).

Management of dental pain among school-age
children is crucial for the protection and development
of children’s health. One of the primary roles of
nurses is to identify practices that directly affect
children’s health and to instill healthy lifestyle
behaviours among children. Therefore, it is very
important that nurses recognize such methods used
by society and know the practices that will affect
the health behaviour of individuals so that they can
provide effective healthcare services (9,10). To the
best of our knowledge, there is a gap in the literature
that investigate complementary and supportive care
practices used for the management of dental pain
among children. This research aimed to determine
the complementary and supportive practices used by
parents for coping with dental pain of their children.

Materials and Methods

Participants

This study was carried out as a cross-sectional
study in 2017-2018 and 2018-2019 academic years.
Before starting the study, approval was obtained
from the institution, Bozok University Non-Invasive
Clinical Research Ethics Committee (date and decision
number: 2017-04/01), and written consent from the
participants.

The population of the study consisted of 1,600
parents who were registered in the 10 Family Health
Centers (FHCs) in a provincial center, and who applied
under the school health screening program to FHCs on
the specified dates. The parents who had 6-12 year old
children, whose children had previously experienced
dental pain, and who agreed to participate in the
study were included in the sample. In this regard, 49
parents who did not meet the inclusion criteria, were
excluded from the study and the sample of the study
occurred of 1,551 parents.

Data Collection

The questionnaires were prepared by researchers
inaccordance withtherelevantliterature (7,11). Firstly,
a pilot study was conducted with participants who
were notincluded in the study, and the questionnaires
were finalized. Afterward, questionnaires were filled
out during face-to-face interviews, and the interviews
took a median of 20 minutes. The data collection tools
were following;

Introductory information form: The form consisted
of questions regarding the sociodemographic
characteristics of parents, and childrens’ orodental
health and dental pain history, etc.

Complementary and supportive practices form:
The form included questions on complementary and
supportive practices used for the management of
dental pain among children, whether they received
information from health personnel before using it,
whether they found the practice useful, etc.

Statistical Analysis

IBM SPSS Statistics 22.0 (IBM Corp., Armonk, New
York, USA) package program was used to evaluate
the data. Number and percentage values were used
to assess the descriptive data. Factors that were
considered to influence using only complementary
practices were evaluated using simple binary logistic
regression analysis. Hosmer and Lemeshow test was
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used in the final model (chi-square=6.843, df=8,
p=0.554). Significant variables were evaluated using
multiple binary logistic regression analysis with
backward wald elimination. P<0.05 was considered
statistically significant in all the analyses.

Limitation of the Study

The data obtained is limited to the questions asked
in the questionaries. The methods used are limited to
children aged 6-12 years.

Results

According to the introductory characteristics of
parents, the age distribution of mothers and fathers
was 28 years and under (n=292, 18.8%; n=137, 8.8%),
29-39 age group (n=745, 48.0%; n=615, 39.7%), and
40 years and above (n=514, 33.2%; n=799, 51.5%).
The educational status of mothers and fathers was
literate (n=55, 3.5%; n=19, 1.3%), primary school
(n=443, 28.6%; n=255, 16.4%), secondary school
(n=300, 19.4%; n=272, 17.5%), high school (n=438,
28.2%; n=580, 37.4%), university (n=315, 20.3%;
n=425, 27.4%). In all, 31.6% of the mothers (n=490)
and 92.6% of fathers (n=1436) were employed, and
68.4% of the mothers (n=1061), and 7.4% of fathers
(n=115) were unemployed. Number of children in the
family were one child (n=385, 24.8%), two children
(n=652, 42.0%), and three children and above (n=514,
33.2%). Further, a total of 41.2% of the children were
between 6-9 and 58.8% of them were between 10-
12 years included in this study.

In all, 45.1% developed the habit of brushing their
teeth between the ages of 4 and 6 years. Moreover,
51.7% feared the dentist and 50.5% had previous
dental experience. The cause of dental pain was
tooth eruption in 46.2%, tooth decay in 32.0%, tooth
abscessin 8.3%, and unknown in 13.5% of the children
(self-reported). In this sample, 61.7% of parents used
only complementary, 18.4% followed only supportive,
and 19.9% used both complementary and supportive
practices together (mixed methods) for managing
dental pain (Table 1).

As an only supportive practice, 50.2% of parents
used mouthwash, 26.7% increased their child’s
tooth-brushing frequency, and 23.1% used floss for
their children. In terms of complementary practices,
rubbing poppy (Papaver somniferum), onions,
garlic, potatoes, and cloves on the tooth, and using
saltwater mouthwash were most commonly used
methods. Further, 30.5% of the parents obtained the
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result they expected from the practice, whereas two-
thirds did not see any benefit or did not obtain the
expected result, and the rate of the side effects were
1.4% (Table 2).

Table 1. Oral-dental health and dental pain history of
their children of parents

Features n %
Having a separate toothbrush

Yes 1435 92.5
No 116 7.5

Having a separate toothpaste

Yes 1160 74.8
No 391 25.2
Age at developing the habit of tooth brushing

2-3 years 434 28.0
4-6 years 700 45.1
7-12 years 417 26.9
Number of times the child brushes the teeth

1 time a day 798 SIS
2 times a day 328 21.1
3 times a day 122 7.9
Once a week 14 0.9
Occasionally 289 18.6
The child’s fear of the dentist

Yes 802 51.7
No 749 48.3

Having previous dental experience

Yes 784 50.5
No 767 49.5
Reason for dental pain

Tooth eruption 717 46.2
Tooth decay 496 32.0
Tooth abscess 128 8.3
Unknown 210 13.5

Use of pharmacological methods to deal with dental pain of
child without consulting a physician

Yes 540 34.8

No 1,011 |[65.2

Practices followed by parents to deal with dental pain

Following only complementary practices 957 61.7
Following only supportive practices 285 18.4
Following mixed practices 309 19.9
Total 1,551 | 100.0
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Table 2. Complementary and supportive practices used Table 2. continue
for managing dental pain of their children by parents e - — 40 42
Features o |% e T 39 |4
Using only supportive practices (n=285) Because of fear of the side effects of 25 26
Using a mouthwash 143 | 50.2 medication )
Increasing tooth-brushing frequency 76 26.7 Due to lack of money 21 22
Flossing 66 23.1 Time and frequency of following complementary/supportive
N . care practices
Using only complementary practices’ (n=957)
- Once a day 154 9.9
Rubbing poppy 478 49.9
- - 2 times a day 161 10.4
Rubbing onion 144 15.0
- - 3 times a day 62 4.0
Rubbing garlic 126 13.2
- When it hurts 1,118 | 72.1
Rubbing potatoes 130 13.6
- After each tooth-brushing session 56 3.6
Rubbing cloves 128 13.4
- Receiving information from health professionals before/while
Mouthwash with salt 102 10.7 using complementary/supportive practices
Rubbing olives without seeds 68 7.1 Yes 333 215
Mouthwash with carbonate 64 6.7 No 1218 | 785
Rubbing cucumbers 45 4.7 Outcome of the method used
Chewing black cumin 43 4.5 | obtained the expected result 473 | 30.5
Rubbing carrots 40 4.2 There was no improvement, but | was relieved 608 392
Pressing with cologne-soaked cotton 19 2.0 to think I was doing my best ’
Applying fluorine 18 1.9 | didn’t obtain the expected result 93 6.0
Pressing with alcohol-soaked cotton 17 1.8 | didn’t see any benefit or harm because | 9% 6.2
B didn’t practice it regularly ’
Rubbing soda il 1.6
| didn’t see any benefit 281 18.1
Applying cold 15 1.6 : i
Vinegar water 10 1.0 Side effects of complementary/supportive practices
. . . . Yes 22 1.4
Using both complementary and supportive practices/mixed
methods (n=309) No 1,529 | 98.6
Increasing tooth-brushing frequency + rubbing 50 16.1 Recommending complementary/supportive practices to others
poppy Yes 297 19.1
Flossing + mouthwash with carbonate 46 14.9 No 660 42.6
Increasing toth-brushing frequency + 159 515 Partly 594 38.3
mouthwash with salt
: : Total 1,551 | 100.0
Using a mouthwash + applying cold 54 17.5
"Multiple responses were given, n: Number

Reason for using only complementary care practices to deal
with dental pain of child” (n=957)

Table 3 shows the results of multiple binary logistic

To support the treatment 595 622 regression analysis. In the final model, child age,
Thinking it is safer 219 229 previous dental experience, age at developing the
Thinking it is natural 171 17.9 habit of tooth brushing, fear of the dentist, father’s
Thinking it is more useful 127 13.3 employment status, and number of children in the
2 i fls cedtar o el 90 9.4 family were statistically significant predictive factors
S e e TE T Ee e 30 3.4 on using only complementary practices. According to
- . ) - wald statistics, the most important factor influencing
Ensuring everything is done to relieve the pain | 65 6.8 . . .
the practice of using only complementary practices
Out of desperation 42 4.4

was developing the habit of brushing teeth between
the ages of 7 and 12 years (Table 3).
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Table 3. Multiple logistic regression analysis results on factors influencing the practice of using only complementary

practices

e Wal-cl . | 95% Cl for exp (B)
statistics

Age of children

6-9 years Ref

10-12 years 0378|0124 [9.234 looo2  [1460 [1144  [1863

Previous dental experience

No Ref

Yes 033 |0117 [s.168 loooa [1307  [111 | 1757

Age at developing the habit of tooth brushing

2-3 years Ref

4-6 years 0.400 0.129 9.543 0.002 1.492 1.157 1.923

7-12 years 0.539 0.160 11.312 0.001 1.714 1.252 2.346

Dentist fear

No Ref

Yes 0280 |0110 [6.537 loo1n  [1323  [1.068 | 1641

Father’s employment status

Employed Ref

Unemployed 0601|0236 [e471 loo11  [1824  [1148  [2809

Number of children in the family

One Ref

Two 0.214 0.140 2.317 0.128 1.238 0.940 1.631

Three and above 0.404 0.155 6.805 0.009 1.498 1.106 2.029

Constant -0.678 0.144 22.231 <0.001 0.508

SE: Standart error, Cl: Confidence interval, Ref: Reference/comparation group

mechanical cleaning, such as tongue cleaning (14).
In the present study, increasing the frequency of
tooth brushing was another supportive care practice
employed by the parents. Regarding oral health
habits and behaviors, Honkala et al. (15) observed
that toothbrushing less than once a day increases the
likelihood of dental pain.

In the present study, the complementary practices

Discussion

This study was conducted to determine the
complementary and supportive practices employed
by parents to deal with dental pain in their school-age
children. The results showed that the most common
causes of dental pain were tooth eruptions and decay
(dental caries) (Table 1). A systematic review and
meta-analysis emphasized that dental pain could

occur among children and adolescents because of
various reasons such as eruption, exfoliation, carious
teeth, dentinal hypersensitivity, and abscess (12). In
another study, dental caries was detected in 2,218 of
2,358 children aged 4-15 years (13).

In this study, mouthwash and floss were used as
supportive practices for dental pain among children
(Table 2). Mouthwashing, flossing, and tooth
brushing to improve oral hygiene are recommended
as supportive oral care practices, as they help with
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most used to deal with dental pain among children
included applying poppy (Papaver somniferum),
onions, garlic, potatoes, and cloves on the tooth and
using saltwater mouthwash (Table 2). Some practices
reported in the previous studies were similar to those
in the present study. Efe et al. (7), found that mothers
rubbed aspirin on the aching teeth; used mouthwash
with salt or lemon salt; put cotton soaked with
vinegar, alcohol, or cologne; or placed raw garlic or
onions on the aching tooth to alleviate dental pain.
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Gursoy and Girsoy (16) reported the widespread
use of thyme, garlic, mint, sage, chamomile, and
cloves for a toothache. Owing to its antibiotic or anti-
inflammatory properties, garlic and clove may have
been used reducing the bacteria causing incidence
of tooth decay and periodontal disease activities
(17-19). However, further studies are needed before
toothpaste or dental preparations containing herbs
can be used among children (20).

Some methods used by parents can have harmful
effects. In the present study, 1.4% of the parents
reported side effects (Table 2). Especially, as plants
contain active substances with very different and
significant pharmacological effects, there is a
serious risk of toxicity because of the variety of
active substances and the possibility of drug-drug
interactions when mixed with other plants (21,22).
Some plantsinteract with certain drugs through various
mechanisms, causing hepatotoxicity, renal toxicity,
abnormal bleeding, and circulatory system problems.
The use of garlic increases the risk of bleeding among
people using aspirin (22). Therefore, parents should
not follow complementary care practices without
the advice of health professionals. Doing so without
professional advice may put their children in danger.

In this study, the previous dental experience,
and fear of dentists were predictors of following
complementary care practices to alleviate dental pain
(Table 3). Dental anxiety among children with previous
dental experience or fear of dentists may delay
seeking medical help and lead the family to consider
using alternative methods. In a study conducted in
Brazil with children aged 8-11 years, children with
toothache had significantly higher levels of dental
anxiety than children without toothache (23). Dental
anxiety observed during childhood can persist until
adulthood, causing people to avoid dental treatments
and, as a result, may negatively affect oral dental
health. In addition, having more children and father’s
employment status were found to be predictors of
following complementary care practices to alleviate
dental pain. It was attributable to the fact that families
have insufficient finances to go to the dentist and thus
resort to complementary methods initially.

Conclusion

This study is important in terms of revealing the
individual methods used by parents in coping with

the dental pain of their children. To protect and
improve children’s health, parents should be directed
to evidence-based methods when dealing with dental
pain and problems. In line with the results of this
study, identifying risk groups through organized home
visits by family nurses and increasing the awareness
and knowledge levels of both parents and school-age
children regarding dangerous and harmful practices
are recommended.
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