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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), Directory of Open Access Journals (DOAJ), Index Copernicus, CINAHL Complete Database,
Gale, British Library, ROOT INDEXING, ProQuest, J-Gate, Turkiye Citation Index, 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. Dr. Rauf Onur EK Dog¢. Dr. V Ozgen OZTURK

Aydin Adnan Menderes University Aydin Adnan Menderes University

Faculty of Medicine Faculty of Dentistry

Department of Physiology, Aydin, Turkey Department of Periodontology, Aydin, Turkey
E-mail: roek@adu.edu.tr 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 1975, 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 MeantStandard 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.nlm.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 PFE. 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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Disagreements in the Approach to the NO Neck and their Causes in Head and Neck Cancers
Bas Boyun Kanserlerinde, NO Boyuna Yaklasimda Fikir Ayriliklari ve Nedenleri
Aylin Eryilmaz, Yesim Basal; Aydin, Turkey

Evaluation of the Effect of Different Curing Units and Exposure Times on Pulp Chamber Temperature Using
Simulated Pulpal Microcirculation

Yapay Pulpal Mikrosirkilasyonu Kullanilarak Farkli Isinlama Uniteleri ve Isinlama Sirelerinin Pulpa Odasi Sicakligina
Etkisinin Degerlendirilmesi
ihsan Furkan Ertugrul, Basak Yazkan; Denizli, Turkey

The Efficacy of Bismuth-based Quadruple and Sequential Therapies in Helicobacter pylori Eradication

Helikobakter pilori Eradikasyonunda Bizmutlu Dértli Tedavi ile Bizmutlu Ardisik Tedavinin Etkinligi
Adil Coskun, Mustafa Celik, Altay Kandemir; Aydin, Denizli, Turkey

Investigating the Effect of Rosuvastatin, Paracetamol and Co-administration of Rosuvastatin and Paracetamol on
Ocular Tissue

Statin, Parasetamol ve Statin-parasetamol Beraber Kullaniminin Gz Dokularina Etkisinin Arastiriimasi
Ayse ipek Akyiiz Unsal, Fadime Kahyaoglu, Yavuz Ozoran, Alpaslan Gokcimen, Buket Demirci; Aydin, Manisa, Trabzon, Turkey

The Relationship Between Monocyte Count to High-density Lipoprotein Ratio and Severity of Inflammation in
Aggressive Periodontitis: A Retrospective Analysis

Agresif Periodontitis Hastalarinda Enflamasyon Siddeti ile Monosityiksek Yogunluklu Lipoprotein Orani
Arasindaki lliski: Retrospektif Analiz
Berceste Guler, Ezgi Dogan, Kevser Onbasl; Kltahya, Turkey

Evaluation of Cemental Tear Frequency Using Cone-Beam Computed Tomography: A Retrospective Study 128

Semental Ayrilma Sikhiginin Konik Isinli Bilgisayarl Tomografi ile Degerlendirilmesi: Retrospektif Bir Calisma
Go6khan Ozkan, Hicran Dénmez Ozkan; Aydin, Turkey

The Effect of Different Irrigation Solutions on the Accuracy of Two Electronic Apex Locators in Locating Artificial
Root Perforations

Yapay Kok Perforasyonlarini Belilemede Farkli Irrigasyon Soltisyonlarinin lki Elektronik Apeks Bulucunun
Dogruluguna Etkisi

Zeliha Ugur Aydin, Demet Altunbas, Blsra Meseci; Bolu, Sivas, Turkey

Evaluation of the Efficacy of 2% Chlorhexidine in Combination with Passive Ultrasonic Irrigation on Enterococcus
faecalis Biofilm
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Abstract

There are numerous controversial issues in the management of patients with NO
neck. Whether the diagnosis of NO neck should be made based on the physical
examination or imaging methods is contradictory in the first place. The rates
of metastasis to the neck and the identification of occult neck metastasis vary
according to the location and histopathological characteristics of the primary
tumour. A wait-and-see approach may be preferred in the treatment of these
patients, whereas an elective neck dissection or elective radiotherapy may be
implemented considering all these features. An elective treatment is preferred
if the occult metastasis ratio is higher than 15-20%. The neck dissection levels
change depending on the primary tumour localisation. In patients with NO neck,
it is required to decide on the most effective prophylactic treatment with low
morbidity that can avoid cervical recurrence and distant metastasis.

0z

Bas boyun kanserlerinde, NO boyunlu hastalara yaklasimda bircok tartismal konu
bulunmaktadir. Basta NO tanisinin, muayeneye gore mi, gériintiileme yontemlerine
gore mi konulacagdi tartismalidir. Primer tlimdoriin yerlesim yerine ve histopatolojik
ozelliklerine gére boyuna metastaz yapma ve boyunda okiilt metastaz saptanma
oranlari degismektedir. Tim bu o6zellikler gozetilerek, bu hastalarin tedavisinde,
bekle-gor seklinde bir yaklasim olabildigi gibi, elektif boyun diseksiyonu veya
elektif radyoterapi de uygulanabilmektedir. Boyunda gizli metastaz olasihgi %15-
20'nin Uzerinde ise elektif tedavi 6nerilmektedir. Elektif boyun diseksiyonlarinda
primer tiimdre gore diseke edilecek lenf nodu bdlgeleri degismektedir. NO olan
hastalarda, boyun niiksii ve uzak metastazdan koruyan en etkin ve morbiditesi
distik profilaktik tedaviye karar vermek gerekmektedir.
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Introduction

Patients defined as NO in head and neck cancers
are the patients in whom the pathological lymph
nodes are considered to be absent clinically
by the examination and the imaging methods.
During the decision-making in the NO neck, the
size, the histopathological features, the degree of
differentiation, and the location of the tumor have
importance (1). Whether there are cancer cells in
the lymph nodes and occult metastasis is present or
not are significant indeterminate issues in patients
defined as NO (1). The probability of development of
clinical cervical metastasis in the future, and when
identified, how many of these would benefit from
the salvage surgery are also important. The cervical
metastases are among the significant causes of death
following treatment of head and neck cancers. During
the decision-making process for treatment, our
primary principle is “Primum non nocere”, doing no
harm to the patients, first.

In patients with NO neck, it is required to decide
on the most effective prophylactic treatment with
low morbidity that can avoid cervical recurrence and
distant metastasis, during decision-making.

Imaging in the NO Neck

First of all, we consider that NO being related to
what is an important issue. Will we consider these
patients NO according to findings on palpation, imaging
methods, or the result of the ultrasound- guided fine
needle aspiration biopsy? When the results of the
computed tomography (CT) only were compared
to the magnetic resonance imaging (MRI), they
were found to have similar sensitivities (sensitivity:
metastasis+, finding+) and specificities (specificity:
finding-, disease-) (2). CT, MRI, ultrasonography,
positron emission tomography (PET) and palpation are
methods used in diagnosing NO (1). Besides all these,
the ultrasound-guided fine needle aspiration biopsy
was emphasized to be important in the diagnosis
of NO (1-3). The specificity of positron emission
tomography is high (82-85%) in this respect; however,
the sensitivity is significantly reduced (50-70%) in NO
necks when compared to the N+ ones. Therefore,
in NO patients, PET was considered as unnecessary
concerning neck in NO patients (4). However, since the
stage and the treatment plan might change with PET, it
is recommended in T3 and T4 patients. Some suggest

using the clinical criteria only, not recommending
any imaging method. Suggesting that elective neck
dissection can be performed in T2 patients even
though no lymph node is identified by imaging, and
also, in T1 patients, the detected lymph node does
not always imply metastasis, the proponents of this
argument do not recommend imaging.

The Therapeutic Approaches

They can be performed as a wait-and-see
procedure or a prophylactic/elective treatment [neck
dissection (ND), radiotherapy (RT)] (1). The elective
treatment can contribute the staging and therapeutic
processes (Figure 1) (1).

Wait-and-see

Those who accept this therapeutic approach
consider that cancer is not present in the lymph
nodes of the patients recognized as NO clinically. They
advocate that salvage surgery can be implemented
if cervical metastasis is determined in the future.
This approach is accepted if the probability of occult
metastasis in under 20%. One of the disadvantages
of this approach is the probability of being unable to
identify the cervical metastasis early, in the future.
When it is identified, the pathological stage might be
more advanced than the clinical stage. The salvage
treatments have not been very successful. Besides,

Elective treatment
(neck dissection,
radiotherapy)

Wait-and-see

Figure 1.
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when cervical metastasis develops, the probability
of developing distant metastasis is also elevated.
The situations that the wait-and-see approach is not
appropriate are as follows: the location of the primary
tumor, the likelihood of the occult cervical metastasis
being greater than 15-20% related to its stage, the
neck being short and thick, the unavailability of
medical center resources for frequent imaging, the
inability of the patient to attend regular follow-up
examinations, and failure to perform immediate
salvage surgery (5).

The Elective Treatment

The advocates of this approach consider that even
though the patient is NO clinically, occult metastases
might be present in the neck region. Since the success
rate of the salvage surgery is small, they defend
the necessity of the elective treatment. One of the
hesitations of supporters of this treatment is whether
the elective surgery would be an excessive treatment
if these patients are actually NO. It is recommended
that if elective surgery is performed in NO neck, the
method should be similar to the method used in the
primary tumor (surgery or RT) for the patient not
to undertake the morbidities of both methods. The
prophylactic RT is considered to be as effective as
surgery. In NO neck, the surgical treatment is “selective
ND” [lateral ND, selective ND (lI-IV)]. The type of the
selective ND is decided depending on the lymph
nodes at risk. The survival rate was determined to be
higher in patients who had undergone ND during the
neck was in the occult state when compared to those
who had undergone surgery following the occurrence
of the clinical findings (6,7). While some authors have
suggested that the success of the elective RT was
similar to that of elective ND (8), others have stated
that the cervical recurrence was more frequent
following elective RT when compared to ND (9). In a
high-grade tumor, elective RT might be preferred if RT
is planned following surgery.

NO According to the Location of the Tumor

A high rate of clinical N-positivity has been
determined in cancers of the tongue corpus,
the mouth floor, the retromolar trigone, gingiva,
nasopharynx, oropharynx, and the supraglottic larynx,
even at the time of the diagnosis (1). The identification
rate of occult cervical metastasis is high in cancers of
the tongue corpus and base, the mouth floor, gingiva,
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pharyngeal walls, hypopharynx, and the supraglottic
larynx, even though the patient is NO clinically (5).

In oral cavity tumors, the tumor thickness in T1
T2 is quite significant concerning our decision for
treatment. It was determined that the elective ND
had contributed to the survival positively in tumors
with at hickness of 4 mm and above (10). If the depth
is over 3-4 mm, the risk of occult metastasis rises to
40% or more in the oral cavity tumors (11).

While the incidence of occult metastasis was 10%
in the glottic tumors which were NO both initially
and following treatment, this rate is over 40% in
the supraglottic and transglottic tumors (12). The
risk of the occult metastasis development is directly
proportional to the T stage (13).

Numerous studies have reported rates ranging from
4% to 25% for occult metastasis in lower lip cancers.
There are studies suggesting that occult metastasis rates
are in parallel with the T stage or stating that the two
are not related (14). These ratios are not always related
to the tumor size. The skip metastases are important.
In NO patients with lower lip pathologies who undergo
suprahyoid ND, recurrence might be observed in zone
3. While the wait-and-see approach is recommended
in TINO patients in lip tumors, some authors have
suggested performing suprahyoid or supraomohyoid
NDs in T2-3 NO and the commissure (15). However, an
important issue is that when T1 patients are admitted
with cervical recurrence, although rare, their salvage
surgeries are quite complicated. In tongue tumors, the
rate of occult metastasis is high. While some authors
have suggested elective ND even if the patient was T1,
some others have stated that in T1, T2 and NO patients,
the success rates of the observation and the elective
ND approaches were similar, the ND not providing any
therapeutic contribution (16-19). However, in T1, the
contralateral ND is not recommended. The probability
of contralateral neck metastasis increases when the
tumor passes the midline, and the ipsilateral neck is
positive.

The perineural invasion, singly, is an important
indicator related to the occult metastasis and the
regional recurrence (20).

Why Bilateral Neck Dissection in NO?

It is recommended in midline lesions. The
supraglottis is considered as a midline structure
embryologically; however, when the lesion is laterally
located, the ipsilateral ND may be initially performed.
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The authors criticizing the routine bilateral
implementation have advocated that the disruption
of the integrity of the lymph nodes would destroy the
barrier against cancer, it the cancer is not present.
The prevalence of contralateral metastasis is under
10% in supraglottic cancer, in T1, T2, and unilateral
pathologic NO (5). Therefore, in unilateral pathologic
NO tumor, the contralateral ND might not be
performed. However, one of the significant hesitations
is which side of the neck should be dissected first. It
is suggested that this should be decided depending
on the lateralization of the lesion or the presence of
the sentinel node. However, as a counter-view, late-
term contralateral metastases have been reported in
unilateral NO cases (21).

Although some authors have suggested that
contralateral ND should be performed when the
suspicious lymph node was reported as N+ in frozen
section during the ND, since the entire neck cannot
be examined by frozen section, the suspicious lymph
not might not be encountered. Elective RT might be
administered to the contralateral side, or when the
pathology report reveals N+, contralateral ND might
be performed. RT should not be preferred particularly
in conservative laryngeal surgery.

The Advantages of Selective Neck Dissections

It is an oncologically effective method. The
lymph nodes that are at risk are excised. Since the
sternocleidomastoid muscle, the accessory nerve, and
the jugular vein are preserved, its morbidity is low. Its
bilateral implementation can be made simultaneously.
The pathological staging together with the prognostic
evaluation and requirements for additional treatments
can be planned correctly. Provision of additional
treatment may occur in NO cases following the ND. It
may be necessary to initiate detailed ND according to
the findings and frozen section results during surgery.
The preservation of the submandibular gland during
ND is one of the controversial issues (22,23). Since
it does not involve intraparenchymal lymph nodes,
some authors recommend its preservation (22).
However, due to the proximity of the gland to the
tumors of the mouth floor and tongue base, another
opinion has been the non-preservation of the gland
(23,24). The preservation of the submandibular gland
may lead to difficulties in the exposure of the lymph
nodes located behind the gland.

The NO Neck Results in Salvage Surgery

There are differences in approaching the clinically
NO cases with recurrent laryngeal carcinoma. The
wait-and-see approach, additional RT, or selective ND
might be performed. It was determined that these
therapeutic approaches were not able to create any
significant differences in the survival rates (25).

Dissection of Zone IV?

Some of the significant morbidities during the
dissection of this zone are the probability of chylous
fistula and phrenic nerve injury development. The
situations in which the development of zone IV
metastasis is possible to occur are the subglottic
extension from the larynx and the transglottic tumors
(26). In clinically NO necks, the zone IV metastasis
occurs with low rates such as 0-3.5% following the
treatment. Innumerous studies, the zone IV metastasis
was always identified together with zone Il or zone
[l metastases. Therefore, it has been suggested that
zone Il and zone Il might be sent to the frozen-section
examination and when the result was reported as (+),
the zone IV dissection might be performed (26). The
regional recurrences were reported to be frequent
in zone IV (27). In oropharyngeal cancers, since skip
metastasis is frequently met in zone 1V, the dissection
of this zone has been recommended (27).

The Dissection of Zone Ilb in NO Laryngeal and
Hypopharyngeal Cancers?

In zone llb dissections performed in the clinically
NO and N+ necks, the metastasis to zone Ilb was
identified as 1-17%. The most significant morbidity
in the dissection of zone llb is the accessory nerve
dysfunction. In NO laryngeal cancers, the dissection
of the zone llb has not been recommended (28,29).
In cancers of the tongue, zone llb dissection is
recommended (30).

The Dissection of Zone V

While the involvement of zone V is 1% in NO head
and neck cancers, the rate increases up to 7% in the
cancers of hypopharynx and oropharynx. In parotid
tumors, the dissection of zone V is not recommended
in NO cases (31).

The Use of the Sentinel Node in Head and Neck

The sentinel node has been introduced to routine
use in the malignant melanomas of the head and neck
regions; it has significant contributions concerning
the staging process (32). The false-positivity rates
are high, and the false-negativity rates are low in
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the histopathological examination of the sentinel
nodes. During its use in the oral cavity and the
oropharynx, the negative predictive value of the
sentinel node is 94-95% (33). One of the controversial
issues is the examination of the sentinel node by
immunohistochemical methods, after staining
by haematoxylin-eosin, instead of frozen-section
examination. Here, the significant question mark is
the probability of skip metastasis.

Conclusion

In head and neck cancers, the appropriate
treatment can be decided by taking into consideration
the findings of the physical examination and the
imaging methods, the location of the primary tumor,
the histopathological characteristics of the primary
tumor, the T stage and the comorbidities of the
patient while approaching the NO neck.
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Abstract

Objective: To compare the elevations in physiological pulp chamber temperature
and blood microcirculation during light curing using four different light sources at
two different exposure times.

Materials and Methods: The study was performed on eighty Class-V cavities
divided into eight groups of ten experiments each, according to the curing unit and
exposure time. Short-term curing was performed in four groups: quartz-tungsten-
halogen (QTH)-20 seconds (s) (XL3000, 3M ESPE, St. Paul, MN, USA); Woodpecker
(WP)-15s (Lux V Light Cure Unit, WP, Apexion Dental Products); KR-10s (Demi Plus
Dental Curing Light, Kerr Dental) and VL-3s (VALO light-emitting diode Curing Light
Xtra Power mode, Ultradent Products, South Jordan, UT, USA). The same units were
used for long-term curing at double the exposure time (i.e., QHT-40s, WP-30s, KR-
20s, VL-3+3s). Composite material (Filtek Ultimate, 3M/ESPE) was placed into the
cavities, followed by light curing performed at a distance of 1 mm. Temperature
changes in the pulp chamber were recorded. The Kruskal-Wallis test, followed by
Mann-Whitney U multiple comparisons test, were used for statistical analyses, with
p<0.001 considered to be statistically significant.

Results: There were no significant differences among the curing units at the
same exposure times. However, increases in pulp chamber temperatures varied
significantly depending on the curing time (p<0.001). All the curing units induced
significantly higher intrapulpal temperature changes at long-term curing times,
except the WP groups (p<0.001). WP-30s, KR-20s and VL-3+3s exhibited critical
temperature increases >5.5 °C.

Conclusion: Longer curing times led to critical temperature increases in the pulp
chamber. Shorter curing times can protect the pulp tissue against damage caused
by temperature elevations above a certain threshold.

0z

Amac: iki farkli isinlama siiresinde dort farkli isik kaynagi kullanilarak isikla
sertlestirme sirasinda fizyolojik kan mikrosirkilasyonu ile birlikte pulpa odasi
sicakhk artislarini karsilastirmak.
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Gerec ve Yontemler: Calisma, farli isik kaynaklari ve farkl isinlama siiresine gore, her biri 10 deneyden olusan sekiz grupla seksen
Sinif-V kavite Gzerinde gerceklestiriimistir. Kisa siireli kiirleme dért grupta gerceklestirildi: kuvars-tungsten-halojen (QTH) 20 saniye
(XL3000, 3M ESPE, St. Paul, MN, ABD); Woodpecker (WP) -15s (Lux V Isik Tedavi Unitesi, WP, Apexion Dental Uriinleri); KR-10s (Demi
Plus Dental Kiir Isik, Kerr Dental); ve VL-3s (VALO isik yayan diyot Kiir Isik Xtra Giic modu, Ultradent Uriinler, South Jordan, UT, ABD).
Ayni birimler, pozlama siiresinin iki kati uzun streli isinlama icin kullanilmistir (yani, QHT-40s, WP-30s, KR-20s, VL-3+3s). Kompozit
malzeme (Filtek Ultimate, 3M/ESPE) bosluklara yerlestirildi, ardindan 1 mm mesafede isikla sertlestirme yapildi. Pulpa odasindaki
sicaklik degisimleri kaydedildi. Kruskal-Wallis testi, ardindan Mann-Whitney U c¢oklu karsilastirma testi uygulanmis, istatistiksel
analizlerde p<0,001 istatistiksel olarak anlaml bulunmustur.

Bulgular: Ayni i1sinlama siireleri icerisinde 1sinlama cihazlar arasinda 6nemli bir farklilik yoktu. Bununla birlikte, pulpa odasi
sicakliklarindaki artislar, 1sinlama stiresine bagl olarak 6nemli 6lglide degismistir (p<0,001). Tiim sertlestirme Uniteleri, WP gruplari
harig, uzun siireli isinlama stirelerinde, 6nemli 6lglide daha yiiksek sicaklik degisikliklerine neden olmustur (p<0,001). WP-30s, KR-20s
ve VL-3+3s, > 5,5 °C kritik sicaklik artislari sergiledi.

Sonug: Daha uzun isinlama siireleri, pulpa odasindaki kritik sicaklik artislarina yol acmistir. Daha kisa isinlama siireleri, pulpayi belirli

bir esigin lzerindeki sicaklik yiikselmelerinin neden oldugu hasara karsi koruyabilir.

Introduction

The detrimental effects of increased temperature
in pulp tissue during restorative treatment(s) have
been a concern in dentistry for decades. The classical
animal study by Zach and Cohen (1) demonstrated a
threshold temperature for irreversible pulpal damage
to a healthy tooth when external heat is applied.
An intra-pulpal temperature increase of 5.5 °C led
to necrosis in 15% of the tested pulps; an increase
of 11 °C induced 60% damage; and an increase
of 16 °C resulted in irreversible tissue damage to
100% of the pulps tested (1). The major factors
leading to pulp tissue damage include: protoplasm
coagulation; vascular injury in the tissue; and
expansion of the lymph fluid in the dentin tubules
(2). The photopolymerization process can also cause
a significant increase in temperature. In previous in
vitro and in vivo experiments, temperature increases
in the pulp chamber were found to be as high as 20
°C depending on the method of tooth preparation,
photoactivation, and the various materials used (3-
7). In some earlier in vitro studies, it was also found
that the photopolymerization of composite resin
increased the temperature in the pulp chamber
by only a few degrees due to the heat insulation of
the hard tissue within the tooth (8,9). Temperature
increases in the pulp chamber depend on the type of
light source, the output power density, exposure time
to the light, the distance between the tooth and the
fiber optic tip, the composite color tone, the thickness
of the composite material, and the remaining dentin
thickness (3-5,10,11). The increase in temperature in
the pulp chamber during curing represents the sum

of light energy from the curing unit and the heat from
the exothermic reaction during polymerization of the
composite resin (12,13).

There are many factors that affect heat build-up in
the dentin pulp complex, including the intensity and
duration of heat applied to the tooth, the movement
of the lymph fluid in the dentin tubules, pulpal blood
microcirculation, and blood flow changes in the
pulp depending on the nervous system of the pulp
(14). Pulpal microcirculation flow is reported to be
approximately 20-60 mL/per minumum (min) per
100 g of tissue in healthy teeth (15,16). The pulpal
microcirculation is known to be the primary system
that regulates heat distribution inside the pulp tissue
and, thus, partially absorbs external thermal heat (14-
17).

The primary objective of the present study was to
determine the extent to which the total heat increase
due to light curing and polymerization varies with the
physiological heat of the pulp chamber at 37 °C and
simulated pulpal microcirculation for different curing
units and exposure times.

Materials and Methods

This study was approved by the Pamukkale
University Ethics Committee of the Faculty of
Medicine (approval number: 06, date: 20.04.2017).
Before the tooth extraction, consent forms stating
that the extracted teeth can be used in scientific
research were signed by the patients.

Sample Preparation

The sample size was determined at a 95%
confidence interval and a significance level of 0.001

Meandros Med Dent J 2020;21:104-10
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(effect size =1.37), according to the study by Kodonas
et al. (18) eighty extracted-human mandibular
premolar tooth was used in the study. The specimens
were stored in 0.1% thymol solution until beginning
of the experments. The study was performed with 8
groups of 10 experiments each.

A standardized cavity (3x4x2 mm?3) with a
Class-V preparation was used with a pulpal wall
thickness of 1 mm. Pulpal dentin wall thickness
was confirmed using radiography. The roots were
sectioned using a water-cooled carborundum disk
approximately 1 mm below the cemento-enamel
junction upright to the long axis of the tooth.
The coronal pulpal tissues were cleaned using
an excavator (EXC17, Osung, USA), and the pulp
chamber was irrigated with distilled water and
gently dried with air. Access to the pulpal chamber
was prepared, as needed, via the proximal surface
of the sample to enable insertion of a 0.4 mm
diameter thermocouple wire (Figures 1, 2). The
intrapulpal temperature changes during the curing
of the composite resin were determined with a
device that simulated pulpal blood microcirculation
(12,17,19). A K-type thermocouple (TT-K-30-SLE;
Omega Engineering Inc. Stanford, CT, USA) was
inserted into the pulp chamber until contact with
the axial wall and sealed with thermal grease
(ZM-STG2; Zalman Tech Co. Ltd. Dongan-gu, South
Korea). The position of the thermocouple point was
confirmed radiographically from two directions.
The access hole of the thermocouple wire was filled
with light-curing glass-ionomer cement (lonoseal,

PC

A

Data Logger
Pl
Light Source Tip / /
»

Ketype Thermocouple
»

/
Infusion Pump
0.0125 ml/min

Figure 1. Schematic drawing of the mandibular premolar
tooth and Class-V cavity with experimental microcirculation
apparatus
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VOCO, Cuxhaven, Germany) to avoid leakage from
the system. The thermocouple cable was connected
to a data logger (DT-3891G; CEM, Shenzhen, PRC),
which was connected to a personal computer to
monitor temperatures changes.

Pulpal Microcirculation Simulation Model

The specimen was mounted on an experimental
device made specifically for this study, which
simulated pulpal blood microcirculation and regulated
the temperature of the tooth to within physiological
limits (37 °C 1 °C). A standard infusion set (24.08000;
Beybi Medical, istanbul, TR) was attached to a
digital water bath (WB-11; Daihan, Wonju, South
Korea) holding distilled water. Two 25-gauge needles
(8696569000777, Hayat Medical Co., Istanbul,
Turkey) were placed to provide intrachamber
microcirculation through the hole of a temperature-
controlled aluminum base plate (TCAP), and used as
an inflow/outflow pathway for the distilled water.
Needles were attached to the drilled hole of the TCAP
using cyanoacrylate adhesive. The specimens were
fixed using a light-cured glass ionomer liner cement
(lonoseal; VOCO, Cuxhaven, Germany) on the TCAP in
such a way that the needles lined-up with the inside
of the pulp chamber. The flow rate of the distilled
water was set at 0.0125 mL/min using an infusion
pump set (IP12A; Biocare, Shenzhen, China), which
was attached to the system (Figure 1). To provide
physiological temperature in the pulp chamber, a 4
mm diameter, spiral-shape copper tube was attached
under the TCAP using thermal grease and connected
to a standard infusion set in a water bath. Hot water

Figure 2. a: Experimental tooth Class-V cavity, b: bottom view
of the “TCAP”, c: the position of the tip of the irradiation
device, d: top view of the test setup

TCAP: Temperature-controlled aluminum base plate
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flowed from inside the copper tube to regulate
physiological temperature to the TCAP (Figure 3).
Following the application of bonding agent
(3M Scotchbond Multipurpose Plus, MN, USA) the
cavities were restored with sufficient composite
material (Filtek Ultimate, 3M/ESPE, Minneapolis, MN,
USA) then light cured. Intrachamber temperature
elevations were simulated by applying the various
curing units with different time settings to the buccal
direction of the Class-V cavity. The tips of the light
sources were positioned 1 mm from the tooth. The
curing units included a conventional halogen lamp

Infision Sets

37°C Water Outflow
The Pulpal Chamber

37°C Water Inflow
The Pulpal Chamber

—_—

25-Gauge Needles

Hot Water Inflow
The Copper Tube
—_—

Hot Water Outflow
The Copper Tube

R —

Aluminum Metal Base

Figure 3. Bottom view of the temperature-controlled aluminum
base plate, which is part of the experimental apparatus to
regulate the tooth physiological temperature

and three high-intensity light-emitting diode (LED)
lamps. Two different exposure times for each curing
unit were tested in accordance with manufacturer’s
instructions. Four different curing units, their
specifications, and time sets are listed in Table 1. The
output power of the light-curing units were measured
using a digital radiometer (Cure Rite; Caulk/Dentsply,
Milford, DE, USA).

Statistical Analysis

The changes between initial and maximum
temperature in the pulp chamber axial wall (At) were
recorded during the experiment, and the effect of
light curing on temperature change was examined.
The median changes in temperature from the initial
physiological baseline are summarized in Table 1.

The Shapiro-Wilk omnibus normality test revealed
that the data were not normally distributed. The
Kruskal-Wallis test, followed by Mann-Whitney U
multiple comparisons test, was used for statistical
analyses (SPSS version 23.0, IBM Corporation,
Armonk, NY, USA); p<0.001 was considered to be
statistically significant.

Results

The median and interquartile ranges of maximum
temperature increases according to the different light-
curing sources and curing time sets are presented in

Table 1. Light-curing units used in the study and the median and interquartile ranges of temperature increases
obtained from the test groups and intergroup comparisions

Light-curing units Light | Output of light | Curing Temperature increase
= e type | tip (mW/cm?) time (s) | (At) (Median and IQR)
XL3000 .
QTH-20 s (3M ESPE, St. Paul, MN, USA) QTH 640 20 3.75 (3.3-4.5)
WP-15 s Lux V Light Cure Unit (Woodpecker, Guangxi, China) LED 1.000 L 4.45 (4-5)=
KR-10 s Demi™ Plus Dental Curing Light (Kerr Dental, USA) LED 1.200 10 3.9 (3.7-4.3)°
VALO LED Curing Light Xtra Power mode (Ultradent, A GReE
VL-3s SoUthilbrdan, Wiah) LED 3.200 3 4 (3.8-4.9)
QTH-40 s XL3000 (3M ESPE, St. Paul, MN, USA) QTH 640 40 5.4 (5.1-5.9)
WP-30 s Lux V Light Cure Unit (Woodpecker, Guangxi, China) LED 1.000 30 5.85 (5.4-6.4)¢
KR-20 s Demi™ Plus Dental Curing Light (Kerr Dental, USA) LED 1.200 20 5.85 (5.2-6)«
VALO LED Curing Light Xtra Power mode (Ultradent, R 50
VL-3/3s Sl ek, W] LED 3.200 3/3 5.85 (4.6-6.2)

*There are no significant differences between temperature increases with the same superscript letter
(Kruskal-Wallis test, Post-hoc Bonferroni test, p<0.001), IQR: Interquartile Ranges, mW/cm?: Millwatt/square centimeter, s: Second, At: Temperature
changes, LED: Light-emitting diode, QTH: Quartz-tungsten-halogen, The same superscript letters are demonstrated no significant differences (p<0.05)

Meandros Med Dent J 2020;21:104-10



108  Ertugrul and Yazkan. Effects of Composite-irradiation on the Pulp Chamber

Table 1. There was no significant difference among all
light curing units in both short- and long-term curing
applications. However, pulp chamber temperature
increases varied significantly depending on curing time
[p<0.001 (Kruskal-Wallis test)]. All tested light-curing
sources induced significantly higher intrachamber
temperature changes in the long-term curing times,
except for the WP group [p<0.001 (Bonferroni
post-hoc test)].

The WP-30s,KR-20sand-3+3sgroupsdemonstrated
statistically significant critical temperature increases
(i.e., 5.5 °C) (Table 2). The maximum temperature
increase was observed on completion of light
exposure (Figure 4).

Discussion

In deep restorations, the heat generated by light
curing of the composite and the effect of this heat on
the pulp are particularly important. Whitworth et al.
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Figure 4. A graph which is showing the temperature increase
during and after the 15 seconds exposure period

Table 2. Distributions of experiments below and above
the critical temperature of 5.5 °C

Groups | Below 5.5 °C (n) | Above 5.5 °C (n)
QTH-20 s 10 (100%) 0 (0%)

WP-15 s 10 (100%) 0 (0%)

KR-10 s 10 (100%) 0 (0%)

VL-3s 10 (100%) 0 (0%)

QTH-40 s 5 (50%) 5 (50%)
WP-30's 1 (10%) 9 (90%)

KR-20 s 2 (20%) 8 (80%)

VL-3+3 s 2 (20%) 8 (80%)

QTH: Quartz-tungsten-halogen

Meandros Med Dent J 2020;21:104-10

(20) found that pulp damage was increased during
deep restorations. When amalgam and composite
deep restorations were compared, the incidence
of pulp damage in the composite restorations was
higher. Results of our model suggestthat temperature
increases in the pulp chamber and microcirculation
during the curing of deep restorations varied with
different curing units and at different times. It was
clear that the increase in pulpal temperature varied
according to the situation, and negatively affected the
health of the pulp tissue; however, it was not clear
at which temperature increment the pulp tissue was
affected in the negative direction. Zach and Cohen
(1) found that a temperature increase of 5.5 °C in the
pulp tissue of rhesus monkey teeth caused necrosis
in 15% of the pulp tissues. This was consistent with
results reported by Pohto and Scheinin (19), and
suggests that the irreversible damage of pulp tissue
begins at 42-44 °C. The previous study by Zach
and Cohen (1) demonstrated that pulp chamber
temperature increased in a linear fashion because of
the heat source used. However, in the present study,
temperature increases due to the sum of the energy
resulting from the light energy and the composite
polymerization energy during light curing did not
exhibit a linear progression (Figure 3). In a different
study on human teeth reported that short-term
temperature increases that were increased up to
14.7 °C did not cause degenerative changes in pulp
tissue (21), while in another study, it was found that
a temperature increase of 11-20 °C caused damage
to the tissue (22). Safe temperature criteria for pulp
tissue may be developed more accurately with the use
of cultured cells and varying curing times (23,24). In
this context, it is necessary to develop more detailed
safety criteria based on temperature.

In vitro studies depend on many factors, such
as temperature increase, the heat/light source,
application time, thickness of the dental tissue, and
microcirculation in the pulp chamber (12,17,18). In a
previous study, the coronal pulp chamber volume of
the mandibular premolar teeth was estimated to be
0.025 mL, and a serum infusion pump was set to a
flow rate 0.0125 mL/min to simulate microcirculation
in the pulp chamber (25). In several previous studies,
the microcirculation did not take into account the
contribution of regulating temperature in the pulp
chamber (26-28). Many in vitro studies have been
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performed using a 37 °C hot water tank. To achieve
better clinical results, Kodonas et al. (18) simulated
microcirculation flow in the pulp chamber by
maintaining inflow at a constant 37 °C, which more
accurately reflects in vivo conditions (29). In our
pilot study, it was determined that the physiological
temperature in the pulp chamber, which we attempted
to adjust only by microcirculation, was very unstable.
Therefore, the experimental conditions used to mimic
periodontal tissues and regulate the temperature of
the environment were adapted using a TCAP (Figure
2). Thus, the temperature in the pulp chamber
was consistently maintained at 37+1 °C before the
experiment.

In an in vitro study by Weerakoon et al. (30),
Class-V composite restorations were cured for 40
seconds in premolar teeth. They found that LED light
increased the temperature of the pulp chamber
less than a halogen lamp. In our study, there was
no significant difference in temperature increase
between the quartz-tungsten-halogen (QTH) and
LED groups in the short- and long-term curing
settings (Table 1).

Exposure time is another crucial factor that
influences temperature (8,29). During curing of the
composite resin, the primary factor that increases
temperature is light energy, while the secondary
factor is the exothermic heat energy produced during
polymerization of the composite resin (31). Total
radiation exposures for the short-term setting groups
were approximately 12.8, 15, 12, and 9.6 J/cm?, and
those for long-term irradiation groups were double
these values. However, the temperature increases did
not appear to follow the order of total radiation. This
may be due to the fact that the total heat generated is
regulated along with a microcirculation effect during
different irradiation times. Almost all manufacturers
that produce composite materials recommend 40
seconds of curing time. We selected two different
exposure times set for each of the curing units,
in accordance with manufacturer’s instructions.
Significant differences in pulp chamber temperature
elevations were found among short-term and long-
term exposure times in experiments with all curing
units (p<0.001); this resultis consistent with a previous
study, except for the WP group (29). Long-term curing
times for the QHT-40s, WP-30s, KR-20s and VL-3+3s
units resulted in temperature increases >5.5 °C in the

pulp chamber. To achieve optimum curing times for
QHT-20s, WP-15s, KR-10s and VL-3s, temperature
increases in the pulp chamber should be limited to
under safe limits (i.e., <5.5 °C).

In this in vitro study, which simulated the
microcirculation in the pulp chamber at 37 °C, various
curing units were used at different time settings,
and it was verified whether critical temperature
increases in the pulp chamber had reached the 5.5
°C threshold. Although in vitro simulation closely
approximates physiological conditions, it is not able to
fully simulate the in vivo environment. Although the
pulp microcirculation is kept constant in such in vitro
studies, factors, such as age and gender, can actually
influence pulpal microcirculation volume (32). In
addition, the TCAPs that were used in this study to
simulate the periodontal tissues may not simulate
the in vivo environment. Because such studies are
not ethical to perform in vivo, development of
more realistic experimental simulation devices and
protocols are anticipated to provide more accurate
results.

Conclusion

Long-term curing times with LEDs exceeded critical
temperature increases of 5.5 °C in the pulp chamber.
Exposure time is an important risk factor for damage
to the pulp tissue. Therefore, to prevent-or, at least
mitigate-damage to the pulp tissue, short-term light
exposure is the safer option.
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Abstract

Objective: New therapy regimens are needed for Helicobacter pylori (H. pylori)
eradication because of increased resistance to the commonly used antibiotics. This
study aimed to compare the efficacy of bismuth quadruple therapy versus sequential
therapy for H. pylori eradication.

Materials and Methods: Patients who presented with dyspepsia complaints and
were diagnosed with H. pylori infection by histopathologic examination of biopsies
obtained by gastroscopy were evaluated retrospectively. Two hundred and five
patients who received bismuth-based quadruple therapy and sequential therapy
for H. pylori eradication were included in the study. Bismuth-based quadruple
therapy group were given pantoprazole 2x40 mg, bismuth subcitrate 4x300 mg,
amoxicillin 2x1000 mg and metronidazole 3x500 mg for 14 days. In the bismuth-
based sequential therapy group, the protocol was as follows; pantoprazole 2x40 mg
(14 days), bismuth subcitrate 4x300 mg (14 days), amoxicillin 2x1000 mg (first 7
days), metronidazole 3x500 mg (second 7 days) and levofloxacin 1x500 mg (second
7 days). Eradication was determined by stool H. pylori Antigen test six weeks after
the treatment.

Results: A total of 102 patients in group 1 and 91 patients in group 2 completed
the treatment and there was no significant difference between the two groups
(p=0.310). H. pylori eradication rate showed no significant difference between the
two groups (p=0.093), while group 1 attained a better eradication rate than group 2
on intention-to-treat, which was statistically significant (p=0.033).

Conclusion: We achieved better eradication rates with bismuth-based quadruple
therapy compared to the sequential therapy. We recommend bismuth-based quadruple
regimen as the first-line eradication therapy to avoid drug incompatabilities seen
during the sequential regime.

0z

Amacg: Helikobakter pilori (H. pilori) eradikasyon tedavisinde kullanilan
antibiyotiklere karsi direncin artmasi nedeniyle yeni tedavi rejimlerine ihtiyag
duyulmaktadir. Bu calismada, H. pilori eradikasyonunda bizmutlu dortlii tedavi ile
bizmutlu ardisik tedavinin etkinligini karsilastirmayi amacladik.

Gerec ve Yontemler: Dispepsi yakinmasi ile basvuran, yapilan gastroskopi ile alinan
biyopsilerde histolojik inceleme sonrasinda H. pilori saptanan hastalar retrospektif

m
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olarak degerlendirildi. Eradikasyon tedavisi olarak bizmutlu dortlii tedavi ve bizmutlu ardisik tedavi alan 231 hasta ¢alismaya alind.
Bizmutlu dortli tedavi alan gruba; 14 giin boyunca pantoprazol 2x40 mg, bizmut subsitrate 4x300 mg, amoksisilin 2x1000 mg,
metronidazol 3x500 mg (14 glin) verilmisti. Bizmutlu ardisik tedavi alan gruba; pantoprazol 2x40 mg (14 giin), bizmut subsitrate
4x300 mg (14 giin), amoksisilin 2x1000 mg (ilk 7 giin), metronidazol 3x500 mg (ikinci 7 giin), levofloksasin 1x500 mg (ikinci 7 giin)
verilmisti. Eradikasyon, tedaviden alti hafta sonra gaitada H. pilori Antijen testi ile olciildi.

Bulgular: Grup 1'de 102 hasta, grup 2'de 91 hasta tedaviyi tamamlamis ve her iki grup arasinda anlamh bir fark bulunmamistir
(p=0,310). Her iki grup arasinda protokol basina eradikasyon orani agisindan anlamli bir fark bulunmamis (p=0,093), grup 1 rejimi
intention-to-treat'de grup 2'ye gore daha iyi eradikasyon oranina ulasmis ve istatistiksel olarak anlamli bulunmustur (p=0,033).
Sonug: Bizmut bazl dortli tedavi ile ardisik tedaviye oranla daha iyi bir eradikasyon oranlarina ulastik. Ardisik tedavi sirasinda
gorilebilen ila¢c uyumsuzlugu nedeniyle birinci basamak eradikasyon tedavisinde bizmut bazli dortli tedavi rejiminin kullaniimasini

onermekteyiz.

Introduction

Helicobacter pylori (H. pylori) infection is an
important health problem in our country and
worldwide. H. pylori is the main cause of chronic
gastritis and peptic ulcer disease as well as a major
risk factor for gastric cancer and mucosa-associated
lymphoid tissue lymphoma (1,2). H. pylori is also
associated with extraintestinal diseases such as
idiopathic thrombocytopenic purpura, unexplained
iron deficiency anemia, Diabetes Mellitus and
atherosclerotic cardiovascular disease (3).

Worldwide prevalence of H. pylori infection is
expected to be 4.4 billion in 2015, although itis
decreasing in Western Europe and North America (4).

The efficacy of the recommended first line therapy
for H. pylori infection, which was the triple therapy
including proton pump inhibitors (PPls), amoxicillin
and clarithromycin, decreased in most countries,
hence new treatment strategies are needed (5-7).
The Maastricht V consensus meeting recommended
bismuth-based quadruple therapy regimens in areas
with high clarithromycin and metronidazole resistance
(8). Moreover, sequential therapy regimes were also
proposed as effective first-line treatment methods,
in recent years (9). However, the complexity of the
sequential therapy regime is a major disadvantage
that threatens its feasibility and success rate.

In this study, we aimed to compare the efficacy of
bismuth based quadruple therapy versus sequential
therapy for the first-line H. pylori eradication therapy.

Materials and Methods

Study Design and Population

Patients admitted to two centers of
gastroenterology  department with  dyspepsia
complaints between October 2015 and October
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2016 and who underwent endoscopic biopsy for H.
pylori infection with the pre-diagnosis of non-ulcer
dyspepsia and who were found positive for H. pylori
infection in biopsy were retrospectively evaluated in
the study.

Biopsy specimens from both antrum and corpus
were sent for histopathological evaluation. H.
pylori status was assessed by pathologists using
hematoxylin-eosin and Giemsa staining procedures.
Two hundred and five patients who received bismuth
based quadruple therapy and sequential therapy
for H. pylori eradication were included in the study.
The written informed consent of the patients’ was
not received due to archival scan and retrospective
study. Patient information was obtained from hospital
information system and/or patient files. Patients who
had stomach malignancy, gastric surgery history,
previous H. pylori eradication therapy and who were
under 18 years of age were excluded from the study.
The study was approved by Non-invasive Clinical
Research Ethics Committee of Adnan Menderes
University Medical Faculty (protocol no: 2016/1009).

Treatment Procedures

Bismuth based quadruple therapy group (group 1)
was given pantoprazole 2x40 mg (14 days), bismuth
subcitrate 4x300 mg (14 days), amoxicillin 2x1000
mg (14 days) and metronidazole 3x500 mg (14 days).
Bismuth based sequential therapy group (group 2)
was given pantoprazole 2x40 mg (14 days), bismuth
subcitrate 4x300 mg (14 days), amoxicillin 2x1000 mg
(first 7 days), metronidazole 3x500 mg (second 7 days),
levofloxacin 1x500 mg (second 7 days). Eradication
was assessed in the stool by H. pylori Antigen test
after six weeks of treatment, in the period without
taking PPI. The stool assay used was the commercially
available diagnostic H. pylori Antigen Rapid test
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(Cer Test Biotec S.L. Zaragoza, Spain). Successful
eradication was defined as Negative Stool test while
eradication failure as Positive Stool test.

Statistical Analysis

Compliance of age with normal distribution was
assessed by Kolmogorov-Smirnov test. Descriptive
statistics were shown as mean (25"-75% percentile)
since it did not show normal distribution. Mann-
Whitney U test was applied to compare the groups for
age variable. The descriptive statistics of categorical
variables were expressed as number (percentage).
H. pylori eradication rates were assessed with per-
protocol (PP) and intention-to-treat (ITT) analyzes.
Chi-square analysis was used for comparison with
respect to the groups. P<0.05 was considered
statistically significant.

Results

In our retrospective study, 193 (94.1%) of the 205
patients completed the provided treatment. Twelve
patients (5.9%) failed to complete the treatment due
to gastrointestinal system (GIS) intolerance and non
compliance with drugs. GIS intolerance was detected
in 4 patients of group 1 and 5 patients of group 2
while drug incompatability in 3 patients of group
2. Demographic data of the patients are shown in
table 1. Hundred and two patients in group 1 and 91
patients in group 2 completed treatment and there
was no significant difference between the two groups
(p=0.310).

Eradication was achieved in 95 patients in group
1 and 78 patients in group 2. Eradication rates of H.

pylori in ITT and PP analysis were 89.6% and 93.1%
in group 1, 78.8% and 85.7% in group 2, respectively.
There was no significant difference between the two
groups in terms of PP eradication rate (p=0.093).
Group 1 regimen reached a better eradication rate
in ITT analysis than group 2 and this was statistically
significant (p=0.033) (Table 2).

Discussion

H. pylori colonization was estimated to increase
gastric cancer risk by approximately ten times and
determined as a class | carcinogen by the World
Health Organization (10). The most commonly used
treatment regimen for H. pylori worldwide is the triple
combination of PPI, amoxicillin, and clarithromycin.
However, H. pylori eradication rates with this triple
treatment regimens decreased significantly in recent
years (11,12). H. pylori resistance rates against
antibiotics are increasing in most parts of the world.
The widespread use of clarithromycin against both H.
pylori and other bacterial infections (especially upper
and lower respiratory tract infections) raised concerns
regarding clarithromycin resistance against H. pylori,
which requires to reconsider the effectiveness of
clarithromycin regimen for H. pylori eradication. In a
study in Japan, the rate of resistance to clarithromycin
increased from 8.7% to 34.5% from 1997 to 2008 (13).
Invarious studies conducted in our country, amoxicillin
resistance was reported as 0%, clarithromycin
resistance as 18.2-41.9%, metronidazole resistance
as 35.5-45.5%, tetracycline resistance as 0-9.1%, and
levofloxacin resistance as 18.2-29.5% (14-17).

Table 1. Demographic data of the patients

Bismuth based quadruple

Bismuth based sequential

Parameter therapy group (Group 1) therapy group (Group 2)

Number of patients, n 106 99 -
Median age (years) 45.8+11.8 44+12.7 NS
Gender

Male, n (%) 46 (43.4) 41 (41.4) NS
Female, n (%) 60 (56.6) 58 (58.6)

Number of patients who completed therapy, n (%) 102 (96.2) 91 (91.9) NS
Reason to discontinue therapy

GIS intolerance (n) 4 5 NS
Drug incompatability (n)

n: Number, NS: Non-significant, GIS: Gastrointestinal system
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Table 2. Comparison of eradication rates between study groups

ITT analysis
n/N 95/106

/ e 0.033
% 89.6 78.8
(95% Cl) (83.8-95.4) (70.8-86.9)
PP analysis

N1

n/ 95/102 78/91 0.093
% 93.1 85.7
(95% Cl) (88.2-98) (78.5-92.9)
ITT: Intention-to-treat, PP: Per-protocol, Cl: Confidence interval, n: Number of patients who were eradicated, N: Total number of patients, N1: Number
of patients who completed the study

In regions with a resistance rate of clarithromycin
exceeding 15%, it is advised in the Maastricht V
Consensus report that, triple treatment with PPI-
clarithromycin  should be discontinued unless
clarithromycin resistance is verified by a preliminary
susceptibility testing and bismuth quadruple or non-
bismuth quadruple concomitant treatments should
be given. In addition, bismuth quadruple therapy
is recommended as the first-line treatment in areas
with high dual resistance to clarithromycin and
metronidazole (8).

Bismuth is known to have cytoprotective effects
in addition to antimicrobial effects on H. pylori in the
gastric mucosa. Up to now, resistance against bismuth
has not been reported. Mechanisms of bismuth
activity against H. pylori is not fully known. Bismuth
shows its anti-helicobacter activity by forming
complexes in the bacterial wall and periplasmic space,
by inhibiting different enzymes of H. pylori such
as urease, fumarase, phospholipase, by inhibiting
adenosine triphosphate synthesis of bacteria, and
by preventing adhesion of H. pylori onto the gastric
mucosa (18). There is a synergy between bismuth salts
and antibiotics. For example, when metronidazole
and bismuth are used together, metronidazole-
resistant H. pylori strains become susceptible (19).
For this reason, we preferred to administer bismuth
in both treatment groups. Different combinations
of antibiotics are used in bismuth based quadruple
treatments. In our study, we obtained ITT eradication
rates of 89.6% and PP eradication rates of 93.1% with
bismuth based quadruple treatment regimen, which
is acceptable for H. pylori eradication. In different
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studies from our country, eradication rates for bismuth
based standard quadruple treatment regimens were
reported as 81.1% and 74.6% in ITT analysis and 86%
and 75.6% in PP analysis, respectively (20,21). Unlike
these studies, we preferred to use amoxicillin instead
of tetracycline. Another study used the same therapy
regimen as ours and obtained similar eradication rate
of 93.9% in PP analysis (22). The period of treatment
in these studies was 14 days. We also preferred a 14
days of treatment on both arms of our study. The
Maastricht V Consensus report also recommends
extending the duration of bismuth-based quadruple
treatment to 14 days, unless 10-day treatments are
locally proven effective (8).

There are various reports about levofloxacin-
containing regimens, and the most important
concern about the future of these regimens is the
potential antibiotic resistance. Eradication success
with sequential treatment regimens containing
levofloxacin was reported as 81.3%and 78.0% in
Korea (23) and as 98.4% and 96.8% in Italy (24), in PP
and ITT analysis, respectively. Levofloxacin resistance
in Turkey was reported between 18.2% and 29.5%
(14-17). Using sequential levofloxacin therapy, Aydin
et al. (25) achived 82.5% eradication with ITT analysis
and 86.7% eradication with PP analysis while Polat et
al. (9) achieved 90.2% and 86.6% eradication rates,
respectiveley. In addition to these regimes, we used
bismuth in group 2. Our eradication rates in group
2 were 78.8% with ITT analysis and 85.7% with PP
analysis, which were similar to other studies. Four
patients in group 1 and 5 patients in group 2 could not
complete the treatment because of GIS intolerance
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while 3 patients in group 2 due to drug incompatibility.
However, the difference between the groups was not
statistically significant. The main limitations of our
study are the retrospective design and the absence
of investigation on antibiotic resistance. Prospective
studies involving also antibiotic susceptibility results
may help to improve eradication success.

Conclusion

As a result, we achieved better eradication rate
with bismuth quadruple treatment compared with
bismuth sequential treatment in our study. Due to
the drug incompatibility observed during sequential
treatment, we recommend bismuth based quadruple
therapy regimen as the first line eradication
treatment.
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Abstract

Objective: Statins and Paracetamol are two drugs that have a high prescription
rate all over the world. Possible side effects can easily be augmented because they
use the same cytochrome oxidase enzymes in liver. This study aimed to investigate
the effect single or combined administration of these drugs on ocular tissues.
Materials and Methods: Twenty-eight 12- to 15-month-old rats were divided in
four groups: Control, Rosuvastatin (10 mg/kg/day for 7 times a week), Paracetamol
(50 mg/kg/day for 5 times a week) and Rosuvastatin (10 mg/kg/day for 7 times a
week) + Paracetamol (50 mg/kg/day for 5 times a week) for 8 weeks. At the end
of study, intraocular pressure (IOP) was measured and ocular tissues were obtained
for histopathological evaluation under anaesthesia with Ketamine and Xylasine (50
mg/kg and 5 mg/kg, respectively).

Results: Rosuvastatin showed an I0P dropping effect and paracetamol did not
prevent it. Histopathological evaluation mainly revealed retinal nerve fibre layer
degeneration. Additionally, different pathological alterations such as corneal
oedema and polypoid proliferation were observed in all the treated groups,
although they were rare.

Conclusion: The |OP dropping effect of rosuvastatin shows that it is safe in
glaucoma patients, but this beneficial effect was not observed with Paracetamol.
Retinal nerve fibre layer degeneration with both drugs might be one of the reasons
for visual disturbances in real life conditions.

0z

Amac: Statinler ve Parasetamol, tiim diinyada en ¢ok recete edilme oranina sahip
ilaclardan ikisidir. Olasi yan etkileri, karacigerde ayni sitokrom enzimini kullanmasina
baglh olarak kolaylikla artabilir. Bu calismayla her bir ilacin ayri ayri ya da birlikte
kullanimi sonucunda g6z dokusuna olan etkisi incelendi.

n7z
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Gereg ve Yontemler: On iki - on bes aylik 28 sican 4 gruba ayrildi: Kontrol, Rosuvastatin (10 mg/kg/gtin, haftada 7 kez), Parasetamol
(50 mg/kg/giin, haftada 5 kez) ve Rosuvastatin (10 mg/kg/giin, haftada 7 kez) + Parasetamol (50 mg/kg/giin, haftada 5 kez) 8 hafta
boyunca uygulandi. Calismanin sonunda, Ketamine ve Ksilasin (50 mg/kg and 5 mg/kg) anestezisi altinda, g6z i¢i basinci (GIB)

olcullip, g6z dokular histopatolojik inceleme icin alindi.

Bulgular: Statin GiB diisiiriicii etkiye sahiptir ve bu etki Parasetamol ile engellenmemektedir. Histopatolojik inceleme baslica retinal
sinir lifi tabakasi hasarini ortaya cikardi. Buna ek olarak, korneal 6dem ve polipoid proliferasyon gibi farkli patolojik degisimler tiim

tedavi gruplarinda goriildi, ancak nadirdi.

Sonuc: Statin GiB diistiriicii etkisi bu ilacin glokom hastalari icin giivenli oldugunu gdsterir, ancak bu faydali etki Parasetamol'de
belirlenmedi. Her iki ilac ile belirlenen retinal sinirde hasar daha cok arastirma gerektirir; viziiel sikayetlerin bir nedeni olabilir.

Introduction

Statins, 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors, are widely prescribed for their
cholesterol-lowering properties. In addition to lipid-
lowering properties, it has been stated that statins
have pleiotropic effects including anti-inflammatory,
anti-apoptotic and antiproliferative effects (1,2). It
has been suggested for several ophthalmic conditions
including  age-related macular  degeneration,
glaucoma, diabetic retinopathy and uveitis (2),
although some ocular side effects has been reported
such as blurred vision, visual impairment, visual field
defect, reduced visual acuity, myopia, hypermetropia,
presbyopia,and astigmatism which might be
associated with muscle or liver problems (3).

Paracetamol (Acetaminophen, APAP) is one of the
most common analgesics and antipyretics applied
in health care and oral or intravenous routes can be
administered at various stages of the pain treatment:
pre-emptive, post-operative, and chronic pain (4). It is
consumed as an over-the-counter medicine in many
countries. Its responsible metabolism is cytochrome
oxidase enzyme systems similar to statins and its
highly toxic metabolite N-acetyl-p-benzoquinonimine
(NAPQI) experimentally induced cataract formation
has been reported (5).

Statin treatment is quite high in clinics and these
patients have exposures many drugs together,
such as APAP. Therefore, in this study we evaluated
possible drug interactions between Rosuvastatin
(RSV) and APAP on ocular tissues clinically and
histopathologically.

Materials and Methods

A total of 28 male rats (12-15 months old) were
obtained from Experimental Animal Center of
University and all applicable international, national
and institutional guidelines for the care and use of
animals were followed.
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The reason, statins are mostly used after middle
age; we used 12-15 months old rats (their life span
is approximately 26-28 months) for our study. The
study mainly planned to assess possible hepatic
and renal adverse drug interaction of RSV and
APAP and supported by the grant of The Scientific
and Technological Research Council of our country
(TUBITAK 114S567). To decrease the animal number
used in medical researches, the remained eye tissues
have been evaluated after taking relevant ethical
approval with this study. All procedures performed
in studies involving animals were in accordance with
the ethical standards of the institution (HADYEK
64583101/2014/076).

The rats were randomized into 4 groups (seven in
each group):

Control group; healthy, no drug was applied.

RSV group; was given 10 mg/kg RSV/daily with
drinking water 7 times a week for 8 weeks.

APAP group; received 50 mg/kg paracetamol
through intraperitonal injection, 5 days a week for
eight weeks.

RSV+APAP group; was applied 50 mg/kg
paracetamol through intraperitonal injection, 5 days a
week for eight weeks and 10 mg/kg RSV with drinking
water at the same time.

The rats were balanced every monday and the
doses of RSV and APAP were adjusted for every cage.
While giving the drugs, we did not want to use toxic
doses, tried to mimic daily posology. At the end of
experiment, under the anesthesia with Ketamine
and Xylasine (50 mg/kg and 5 mg/kg, respectively),
intraocular eye pressure (IOP) were measured with a
Schiotz indentation tonometer three times for both
eyes by the same masked researcher, and both eye
tissues were harvested and kept in 10% formalin
solution.
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After routine tissue following, the obtained samples
were sliced in 5 micrometer thickness and stained by
hematoxylin-eosin. Histopathological examination
was performed by using a light microscope (Zeiss
Primo Star, Ankara, Turkey). Cornea, conjunctiva,
retina and vascular structures were detected.

Statistical Analysis

The normality of IOP variable was analyzed with
Kolmogorov-Smirnov test. The statistical evaluation
was assessed with Kruskall-Wallis. Descriptive statistics
were presented as median (interquartile range) and p
values below 0.05 were considered significant.

Results

IOP of control rats were 11 (3.25) mm/Hg; RSV 7 (5)
mm/Hg; APAP 14 (4) mm/Hg and co-administration of
RSV+APAP 6.5 (4) mm/Hg. While APAP did not affect
IOP (p=1.000), RSV dropped the IOP significantly
(p<0.001) and this RSV effect did not prevented by co-
administration of APAP (p<0.001). The comparison of
IOP measurements between groups were summarized
on Table 1.

Histopathological analyses of all groups did not
show uniform pathological phenomenon. Some
examples of findings have photographed in Figure
1. Control groups photographs of cornea and retina
have been shown in Figure 1A (X40 magnification)
and Figure 1B (X10 magnification). Corpora
amylacea formation was present in all groups, one of
examples in Figure 1C is belong to APAP group (X40
magnification). Degeneration of retinal nerve fiber
layer has seen in RSV, APAP and RSV+APAP group
(Figure 1D, E and F, respectively, X10 magnification).
Neovascularization in Retinal nerve fiber layer (D X10
maghnification) and cornea (G X10 magnification) with
RSV; vascular endothelial polypoid proliferation in
RSV+APAP (H X10 magnification), corneal edema in

RSV (J X40 magnification) were the other rare findings.
Corneal edema and thickness, conjunctival epithelial
degeneration, retinal nerve fiber layer and vascular
structure alteration numbers are as shown in Table 2.

Discussion

This study has been mainly planned to investigate
APAP exposure during statin treatment as a “rational
drug therapy” approach. Liver toxicity of statins is
well known, but there was not any satisfactory report
about adverse effects of co-administration of APAP
which is another liver toxic agent. Meanwhile, we
extended our study to ophthalmic effects. Highly toxic
metabolite of APAP, NAPQI, consumes not only liver

Figure 1. Some examples of histopathological findings in
all groups. Control groups’ cornea and retina in A (X40
magnification) and B (X10 magnification) respectively; Corpora
amylacea formation in APAP group (C X40 magnification);
Retinal nerve fiber layer degeneration in RSV, APAP and
RSV+APAP group (D, E and F, respectively, X10 magnification);
Neovascularization in RSV (G X10 magnification), vascular
endothelial polypoid proliferation (blue star) in RSV+APAP (H
X10 magnification), corneal edema in RSV (J X40 magnification)

RSV: Rosuvastatin; APAP: Paracetamol (Acetaminophen)

Table 1. Intraocular pressure evaluation of ocular tissues in all experimental groups

Group vs Group | (o] | p
Control vs Rosuvastatin 11 (3.25) Vs 7 (5) <0.001
Control vs APAP 11 (3.25) Vs 14 (4) 1.000
Control vs Rosuvastatin + APAP 11 (3.25) Vs 6.5 (4) <0.001
Rosuvastatin vs APAP 7 (5) Vs 14 (4) <0.001
Rosuvastatin vs Rosuvastatin + APAP 7 (5) Vs 6.5 (4) 1.000
APAP vs Rosuvastatin + APAP 14 (4) Vs 6.5 (4) <0.001
APAP: Paracetamol (Acetaminophen), IOP: Intraocular pressure

Meandros Med Dent J 2020;21:117-21
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sample numbers
| Control

Corneal thickness 0

Table 2. Histopathological evaluation of ocular tissues in all experimental groups. Numbers show the pathological

| Rosuvastatin

1

| Apap | Rosuvastatin + APaP

1 2

Corneal edema

Conjunctival epithelial degeneration

Endothelial polypoid proliferation

3
0
Retinal nerve fibril layer degeneration 0
0
2

Corpora amylacea in lacrimal gland

7
3
6
0
2

4 5
0 0
5 2
0 1
2 2

APAP: Paracetamol (Acetaminophen)

glutathione, but also tissue levels as well. It has been
shown that there is not any significant difference of
pharmacokinetic parameters between concentrations
of Paracetamol and Paracetamol-glucuronide in
the plasma and aqueous humour (4). On the other
hand, one of the earlier studies demonstrated
morphological changes in the retina of rats following
direct intra vitreal injection of lovastatin (0.25
micromol in 7.5 microlitre of 10 mM, Tris-HCI, pH 7.4).
This study described degeneration of photoreceptor
inner and outer segments, rosette formation, and the
appearance of debris-filled macrophages (6); it led us
to expand our research on ocular tissue and performed
histopathological analyses as well. Therefore, the first
question was to understand individual side effect
of APAP and statin, and second question was the
outcome of these agents co-administration on ocular
tissues in chronic usage.

Here, the prominent clinical finding of this
study is RSV treatment has 32.84% IOP decreasing
effect on healthy rats; this beneficial effect was
not obtained with APAP and APAP did not prevent
statins’ IOP dropping effect. Contrary, a clinical study
demonstrated that 1 g orally given APAP for 2 weeks
significantly reduced IOP of 9 open angle glaucoma
patients (7); but, Jampel HD study supports our
findings. He planned a small randomized clinical trial
with 10 glaucoma patients, he gave 650 mg APAP four
times a day for 7 days, did not get any significant IOP
lowering effect of APAP (8). On the other hand, statins
IOP dropping effect is previously reported clinical
glaucoma study (1). Our study have shown that this
effect can be seen on healthy subjects too, without
depending on lipid lowering or any suggested impact
on vascular system; at some point, statin treatment
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might have prophylactic effect if the patient takes any
statin therapy for any reason.

Searching of the literatures, histopathological
side effects of these two medications are very rarely
studied and reported. In our study, the most important
histopathological finding is degeneration of retinal
nerve fiber layer in all treatment groups. For statin,
this finding is contradictory of previous experimental
and observational studies that it has been suggested
neuro-protective on ocular diseases (1). A report
for Lovastatin and Simvastatin with 150 patients
was provided good evidence that there was not any
toxicity finding on lens and other ocular tissues (9).
Contrary, a detailed retrospective analyses of statin
users indicate that 1.6% (301/18.395) RSV patients
developed ocular side effects, including blurred vision,
visual impairment and reduced visual acuity between
1988 and 2013, but this study could not performed
an adjustment of age (3). The prevalence of visual
disturbances of statin seems highly low, but at some
point this might be explained with shrinking of retinal
nerve fiber layer that we have found in our study. On
the other hand, for APAP, Nassini et al. (10) proved
that NAPQl metabolite is responsible of releasing
sensory neuropeptides that mediates neurogenic
inflammation in conjunctiva at therapeutic doses. This
paper might support our observations that chronic
APAP treatment results in degeneration of retinal
nerve fiber layer of six animals out of seven. So,
damaging of retinal nerve fiber layer with both drugs
should take more attention; it can bring some clinical
important side effects.

Corpora amylacea formation has seen in all groups
as a common findings and this thought to be because
of the animals’ age. Although, edema has seen even
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in control group, the medications are increased its
forming too. Previously, histopathological analysis of
rabbit eyes treated with topical application of APAP
shown an edematous cornea (11), we have given
systemic administration and detected four rats have
corneal edema and one rat with corneal thickness
in out of seven. Conjunctival epithelial degeneration
was only seen with RSV in three animals out of seven.
Endothelial polypoid proliferation has determined
only in one rat from the combine treatment
group. Considering that we have determined
neovascularization in retinal nerve fiber layer in
one rat and in cornea in another rat with RSV, this
endothelial polypoid proliferation might be related
with this structural changing. However, we would
like to emphasize that these pathological findings
are really rare, therefore we are not sure about
their presence are due to the medications. Beside
the beneficial reports of statins, retrospective 95
case reports analyzed, although, some patients also
received medications known to increase bleeding
times, it is suspected ocular hemorrhage is “possibly”’
due to statin therapy (12). We could not determine
any bleeding focus on the ocular tissue layers. APAP
metabolite NAPQI, has induced cataract formation
experimentally (5), we could not detect any lens tissue
changing as well with the chronic administrations of
medications.

Conclusion

Statin IOP dropping effect shows this medication
is safe in glaucoma patient, but we cannot see this
beneficial effect with Paracetamol. Retinal nerve
fiber layer degeneration with both drugs needs more
attention; it might be one of the reasons of visual
disturbances.
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Abstract

Objective: Hyperlipidemia is a known cardiovascular disease risk factor. A common
biological mechanism between systemic diseases, such as cardiovascular diseases,
and periodontal diseases has been suggested. This study aimed to examine the
association between blood lipid profile and the severity of aggressive periodontitis
(AgP).

Materials and Methods: A total of 32 systemically healthy patients with AgP (24
females and 8 males; mean age 34.78+6.42 years) were consecutively selected. The
patients were divided into 2 groups as localised AgP (LAgP) and generalised AgP
(GAgP). Monocyte counts, high-density level (HDL) count and monocyte/HDL ratios
(MHR) were recorded from the patients' blood samples. Mean Plaque index, bleeding
on probing, periodontal pocket depth and clinical attachment level were recorded
before treatment. The relationship between monocyte to HDL ratios and clinical
attachment level between the groups were analysed by Spearman correlation.
Results: Sixteen GAgP and 16 LagP patients were included in the study. The mean
MHR values for the LAgP and GAgP groups were 9.87+2.85 and 13.43+4.64,
respectively; there was a statistically significant difference between the groups
(p<0.05).

Conclusion: The increased MHR values in patients with severe periodontitis may be
one of the pathogenic mechanisms underlying the link between periodontal and
cardiovascular diseases. Although we observed statistically significant differences
between the MHR values in both groups, a larger sample size is needed to confirm
the results of this study in the future.

0z

Amac: Hiperlipidemi, kardiyovaskiler hastaliklar icin bilinen bir risk faktortddr.
Kardiyovaskiiler hastaliklar gibi sistemik durumlar ile periodontal hastaliklar
arasinda ortak bir biyolojik mekanizma oldugu gdsterilmistir. Bu ¢calismanin amaci,
kan lipid profili ile agresif periodontitis (AgP) siddeti arasindaki iliskiyi incelemektir.
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Gereg ve Yontemler: AgP tanisi almis toplam 32 sistemik saglikli hasta (24 kadin ve 8 erkek; ortalama yas: 34,78+6,42) calismaya dahil
edildi. Hastalar lokalize (LAgP) ve generalize agresif periodontitis (GAgP) olarak iki gruba ayrildi. Hastalardan alinan kan 6rneklerinde
monosit sayilari, yliksek yogunluklu lipoprotein seviyesi (HDL) sayimi ve monosit/HDL oranlari (MHR) kaydedildi. Ortalama plak
indeksi, sondlamada kanama, periodontal cep derinligi ve klinik atasman seviyesi tedavi dncesinde kaydedildi. Monosit ile HDL
oranlari arasindaki iliski ile gruplar arasindaki klinik baglanma dizeyi arasindaki iliski Spearman korelasyonuyla analiz edildi.
Bulgular: On alti GAgP ve 16 LagP hastasi calismaya dahil edilmistir. LAgP ve GAgP gruplari icin ortalama MHR degeri sirasiyla
9,87+2,85 ve 13,43+4,64 olarak bulunmustur ve gruplar arasinda istatistiksel olarak anlaml bir fark bulunmustur (p<0,05).

Sonug: Siddetli periodontitisli hastalarda MHR degerlerinde artis, periodontal hastalik ve kardiyovaskiiler hastaliklar arasindaki
baglantilarin altinda yatan patojenik mekanizmalardan biri olabilir. GAgP grubu arasinda MHR degerlerinde istatistiksel olarak
anlamli farkliliklar g6zlemlemis olsak da, bu ¢calismanin sonuclarini dogrulamak icin daha biiyiik bir 6rneklem biiyiikliigi ile gelecekte

yapilacak arastirmalara ihtiyac vardir.

Introduction

Periodontitis is a chronic inflammatory
disease caused by microbial-induced host-related
inflammation, resulting in connective tissue and
alveolar bone loss. Periodontal pathogens produce a
local inflammatory response, including the exudation
and migration of a large number of leukocytes (1,2).
Inflammatory response in the first line of defense
against bacterial pathogens, such as monocytes/
macrophages, neutrophils, lymphocytes that are
amplified due to pro-inflammatory mediators
produced by various cells. The release of these
substances into the bloodstream can trigger a host
response with significant systemic inflammation (3).

Aggressive periodontitis (AgP) can lead to an
improved host response and metabolic changes, such
as increased C-reactive protein (CRP) serum level. In
addition, chronic systemic inflammatory stimulation
by untreated periodontal disease has been shown to
increase neutrophil and lymphocyte levels in patients
(3).

Studies have shown that systemic inflammation
associated with periodontitis may be associated with
the pathogenesis of inflammatory diseases such as
atherosclerosis and cardiovascular disease (CVD)
(4,5). Although chronic inflammation plays a clear
role in the pathogenesis of both diseases, it has been
reported that changes in lipoproteins and lipoprotein
metabolism may be important. Periodontal disease
modifies lipoprotein metabolism to provoke
atherosclerosis and CVD (6). Although chronic
inflammation causes various changes in serum lipid
and lipoprotein levels, one of the most known changes
is a decrease in high-density lipoprotein cholesterol
(HDL-C) level (7). In addition to the reduction in
HDL-C level, chronic inflammation also causes

changes in the composition of HDL-C (8). Changes
in inflammation-induced HDL-C reduce the ability
of HDL-C to participate in reverse cholesterol, low-
density lipoprotein (LDL) transported and protected
from oxidation. Generalized AgP (GAgP) patients have
a higher atherogenic lipoprotein profile than control
groups (9).

The increased number of monocytes is associated
with atherosclerosis and the HDL-C molecule may
prevent the activation and proliferation of monocytes.
It has been shown that the monocyte count/HDL-C
ratio (MHR) may be superior to the individual
monocyte count or HDL-C level, and that increased
MHR may be a predictive marker for the development
and progression of atherosclerosis and therefore for
cardiovascular events (10). Stable coronary artery
disease (CAD) in order to estimate the severity of
coronary atherosclerosis in patients with CAD, the
newly introduced MHR can be used to predict the
severity of inflammation, however, there is no data
on the relationship of this parameter to the severity
of periodontitis in the literature review.

AgpP is a serious form of periodontitis characterized
by rapid attachment loss and bone destruction in
healthy adolescents and young adults (11). Research
has shown some mechanisms in the pathogenesis
of AgP, such as specific microbial environments,
hypersensitive monocytes and macrophages that
increased inflammatory mediator levels, specific
genetic risk factors and altered host defense are
not associated with a specific systemic marker with
periodontal destruction.

The aim of this study was to determine the
relationship between the severity of periodontal
inflammation and MHR in AgP patients, as a result of
the established relationship between periodontitis
and atherosclerosis and the severity of periodontitis.
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Materials and Methods

Between May 2018 and November 2018, AgP
patients admitted to Kiitahya University of Health
Sciences Turkey, Faculty of Dentistry, Department of
Periodontology were included in the study. Patients
were enrolled according to the following criteria:
at least 18 years of age, no pregnancy, lack of
systemic disease (endocrinological disorders such as
autoimmune disease, diabetes) and bisphosphonates.
Before the study, clinical procedures and blood
sampling were explained and all subjects gave written
consent in accordance with the 1975 Declaration
of Helsinki, which was revised in 2000. The study
protocol was approved by the Local Ethic Committee
(decision no: 2019/03).

Blood values and Periodontal index values that
were requested before treatment were evaluated
retrospectively on the data of AgP patients who
applied to our clinic in 2018. Periodontal indices
and orthopantomograph data were retrospectively
analyzed.  Periodontal clinical ~measurements
included the following indices: plaque index (PI)
(12), probing bleeding (BOP), probing depth (PD) and
clinical attachment level (CAL). Clinical parameters
were measured with a Williams probe calibrated
in millimeters at four sites per tooth (mesio-buccal,
buccal, disto-buccal and lingual).

Patients with periodontitis were diagnosed with
AgP according to the 1999 Consensus Periodontal
Disease Classification in accordance with the latest
Consensus report on the identification of cases of
periodontitis (11-13). We have identified patients
with AgP as evidence of a healthy condition (except
periodontitis), familial aggregate, rapid binding loss
and bone destruction. AgP patients were classified
as localized AgP (LAgP) or GAgP with the number
of affected teeth (LAgP: first molar/cutter tooth
presentation localized with interproximal binding loss
on at least two permanent teeth, one of which was
the first molar) and not including more than two teeth
except for the first molar and incisor teeth: GAgP: loss
of generalized interproximal attachment affecting
at least three permanent teeth other than the first
molar and incisor teeth.

Statistical Analysis

The data were analyzed using the software
program (SPSS for Windows v. 20.0 Statistical
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Package, USA). All parameters were analyzed by
Kolmogorov-Smirnov test to determine normal or
abnormal distribution. Student’s t-test was used for
normal distribution and Mann-Whitney U test was
used for abnormal distribution. The relationships
between PD, CAL parameters and MHR values were
evaluated using Pearson correlation coefficients
(r). To demonstrate the sensitivity and specificity
of MHR, as well as the cut-off value to estimate the
severity of the periodontal disease, the recipient
study characteristics [receiver operating characteristic
(ROC)] curve was used. p value less than 0.05 was
considered statistically significant. The power was
calculated 80% when there was 17 patient per each
AgP group, using the a value as 0.05 (14).

Results

Initially, 33 patients with AgP were included in this
study. A subject was excluded from the study because
of the diagnosis of Von Willebrand’s disease. A total
of 32 systemic healthy patients (24 females and 8
males; mean age 34.78+6.42 years) with AgP, 16 with
LAgP and 16 with GAgP were consecutively selected.
Two patients were smoking in each AgP group. Table
1 summarizes the demographic data of the patients
included in the study groups.

There were statistically significant differences
between the LAgP and GAgP groups for Pl, BOP, PD
and CAL. The GAgP group had more severe clinical
index measurements than the LAgP group. Patients
with GAgP had significantly higher monocyte counts
than patients with LAgP. HDL-C levels did not show a
statistically significant difference between the groups
(Table 2).

The mean MHR values for the LAgP and GAgP
groups as shown in Table 3 were 9.87+2.85 and
13.4314.64, respectively. For this value, there was a
statistically significant difference between the AgP
groups (p=0.015).

Table 1. Demographic data

Group | GAgP (n=16) | LAgP (n=16)

Age (year) 35.19+5.97 34.38+7.01

Female/male (%) 12/4 (75%/25%) | 12/4 (75%/25%)

Smoking (10> per a day) | 2 2

GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive
periodontitis
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ROC analysis was performed to determine MHR
cut-off value. This value in the admission for the
severity of predictive disease in the study group was
9.88 with 0.75% sensitivity and 0.5% specificity (area
below the curve was 0.734, p=0.024) (Figure 1).

Spearman correlation analysis did not show a
significant relationship between the CAL parameter
and the MHR value (r=0.315, p=0.080).

Discussion

Monocytes are the most important sources
of pro-inflammatory and antioxidant cytokines in
inflammatory sites (10). In contrast, HDL-C has anti-
inflammatory and anti-oxidant effects. It is thought
that MHR may be used as a new marker for predicting
CVD severity due to combining two detrimental
processes such as inflammation and oxidative
stress (10,15,16). MHR is positively correlated with
CRP levels and its role in systemic inflammation is
supported by studies presented (10,17). Recently,
MHR has been reported to be a new marker for major
adverse outcomes in heart disease (15,18).

To our knowledge, this study is a pilot study
showing the relationship of MHR with AgP severity.
In this cross-sectional study, the association of MHR
values with disease severity in generalized and

Table 2. Clinical and biochemical measurements on
baseline

Pl

1.56+0.56

1.07£0.59

0.022*

PD

4.17+0.69

3.02+0.49

0.000*

BOP (%)

89.37+10.28

63.06+23.48

0.000*

CAL

5.12+0.69

3.60+0.97

0.000*

Monocyte (x103)

0.58+0.17

0.43+0.09

0.017*

HDL-C (mg/dL)

45+10.31

45.38+10.02

0.918

localized AgP patients was evaluated. In the GAgP
group, MHR values were significantly higher and
MHR values greater than 9.88 were found to be a risk
markers for GAgP.

Onestudyreportedthatincreased PDissignificantly
associated with elevated CRP concentrations, and
that the surface area or volume of periodontal lesion
in AgP patients is the most determinant of serum
CRP levels and therefore a correlation between
periodontal destruction and systemic inflammation is
supported (2).

According to Nibali et al. (19), both the leukocyte
counts and the serum lipid levels of the subjects
participating in the study were related to their
periodontal status. A trend was observed for dose
dependence of periodontitis as an exposure: higher
inflammatory (leukocyte counts) and metabolic
markers (LDL levels) appeared in people with more
general disease. D’aiuto et al. (3) in patients with
periodontitis, the number of leukocytes increased in
relation to the presence of deep periodontal pocket.

ROC Curve
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1
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00+ T T T T
00 02 04 06 08 10

PI: Plaque index, PD: Probing depth, BOP: Bleeding on probing, CAL: 1 Specificlty

Clinical attachment level, HDL-C: High-density lipoprotein Count,
GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive
periodontitis Mann Whitney U analyes were used

Figure 1. Area under the curve analysis

ROC: Receiver operating characteristic

Table 3. Monocyte count to high-density lipoprotein ratio

‘ LAgP (n=16)

GAgP (n=16) 95% confidence interval of the difference
Lower Upper
MHR ratio 13.43+4.64 9.87+2.85 0.015
6.3675 0.7474

GAgP: Generalized aggressive periodontitis, LAgP: Localized aggressive periodontitis, MHR: Monocyte count to high-density lipoprotein ratio
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According to these findings, significantly higher
monocyte counts were observed in the GAgP group
of our study.

Gao et al. (20) showed that HDL-C levels of patients
with GAgP were significantly lower than those of
healthy controls, whereas Davies et al. (21) reported
that serum lipid concentrations were not significantly
different in individuals with AgP compared to controls.
The discrepancy between these studies may be a
result of the severity of periodontal inflammation and
differences in age and ethnicity distribution. HDL-C
levels were not significantly different in our study

groups.

Bacterial lipopolysaccharides leading to
hypersensitive phenotype resulting from the
production of proinflammatory cytokines may

increase serum lipid levels. Increased proinflammatory
cytokines in periodontitis may contribute to the
pathogenesis of hyperlipidemia (22). Kirzioglu et al.
(23) in this study, HDL-C levels in the periodontitis
group were higher than in the periodontal healthy
group. It has been reported that HDL-C may become
dysfunctional and its anti-inflammatory and anti-
thrombotic functions decrease in inflammatory
conditions and chronic diseases. Fentoglu et al. (24)
showed that HDL-C levels were higher in gingivitis than
in periodontitis and this difference was attributed to
the role of inflammation rather than infection.

Our study has some limitations, first of all, the
study had a cross-sectional design, so this study
could not give a definite conclusion about the role of
MHR in severe periodontal diseases. Secondly, since
the effect of body weight on both inflammatory and
metabolic markers is clear, we see that this variable
is not a limitation in our study. Third, the number of
patients was relatively small and larger studies were
needed to clarify the relationship between MHR and
periodontal status. Fourth, study design did not have
periodontal healthy controls to compare MHR values.
The lack of information on CVD and HDL-related
family history, obesity, physical activity and dietary
habits is an limitation of the study. Considering these
conditions in future studies on MHR may give more
explanatory information about obtaining MHR values.

The assumption that a relationship between AgP
and CVD may be caused by genetic susceptibility
to hyperinflammatory responses led our study
population to the form of AgP (25). Furthermore, it

Meandros Med Dent J 2020;21:122-7

was concluded that the genetic susceptibility locus
was shared by both AgP and heart diseases. above
mentioned study.

The result of this study, in which MHR may be
affected by AgP as a new cardiovascular risk factor,
may lead to significant clinical results. These findings
will not only facilitate identification of persons at
risk of losing their teeth due to severe periodontal
disease, but will also allow early interventions to
prevent or reduce the severity of CVD. Future studies
will focus on the effect of periodontal treatment on
MHR values.

Conclusion

MHR values in patients with severe periodontitis
may be one of the underlying pathogenic mechanisms
of the connections between periodontal disease
and CVD. This may be particularly alarming in young
individuals represented by AgP patients who may
contribute to early or faster CVD in susceptible
patients with periodontal disease-associated higher
MHR values.

Although we observed statistically significant
differences in the MHR values between the GAgP
groups, a larger sample size is needed to confirm the
results of this study.
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Abstract

Objective: Cemental tear is a clinical term referring to partial or complete
separation of the cementum from the root surface. Unnecessary treatment can
be applied due to its low prevalence and difficulty in diagnosis. This study aimed
to determine the frequency and distribution of cemental tear using cone-beam
computed tomography (CBCT).

Materials and Methods: A total of 813 CBCT images were evaluated in this
retrospective study. Root fragments that were separated from the root surface on
CBCT images were accepted as cemental tear. The frequency of cemental tear, tooth
region, tooth type, previous treatment and periapical/periodontal lesions were
assessed. A chi-square test was performed to determine the relationship between
the categorical variables.

Results: The frequency of cemental tear was determined to be 1.85%. Of the
patients, 51.3% were males (n=417) and 48.7% (n=396) were females. There was
no significant relationship between the frequency of cemental tear and patient
age, gender, tooth region, tooth type and previous treatment (p>0.05). In teeth
with periapical/periodontal lesions, significantly more frequent cemental tears
were observed (p<0.05).

Conclusion: Early diagnosis is essential to prevent advanced bone loss and
extraction of teeth with cemental tear. Clinicians may misdiagnose teeth with
cemental tears without adequately evaluating all predisposing factors, clinical
features and available radiographs. Further studies with larger sample sizes could
be useful to more precisely determine the predisposing factors and clinical features
of cemental tear.

0z

Amagc: Semental ayrilma, sementin kdk ylizeyinden tamamen veya kismen ayriimasi
anlamina gelen klinik bir terimdir. Distik prevalansi ve teshis zorlugu nedeniyle
gereksiz tedavi uygulanabilmektedir. Bu calismada, semental ayrilma sikhgi ve
dagiiminin konik 1sinli bilgisayarli tomografi (KIBT) kullanilarak belirlenmesi
hedeflenmistir.

Gere¢ ve Yontemler: Toplam 813 KIBT gdriintlisii bu retrospektif calismada
degerlendirildi. KIBT goriintileri Gzerinde, kdk yiizeyinden ayrilmis kdk parcalari
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semental ayrilma olarak kabul edildi. Semental ayriima sikhgi, dis bolgesi, dis tipi, 6nceden uygulanan tedaviler ve periapikal/
periodontal lezyon varligi degerlendirildi. Kategorik degiskenler arasindaki iliskiyi belirlemek igin ki-kare testi kullanildi.

Bulgular: Semental ayriima sikligi %1,85 olarak belirlendi. Hastalarin %51,3'ti erkek (n=417) ve %48,7'si (n=396) kadindi. Semental
ayrilma sikligi ile hasta yasi, cinsiyeti, dis bolgesi, dis tipi ve dnceki tedavi arasinda anlamli bir iliski saptanmadi (p>0,05). Periapikal/
periodontal lezyonlu dislerde anlamli olarak daha fazla semental ayrilma g6zlendi (p<0,05).

Sonugc: Semental ayrilma bulunan dislerde ileri kemik kaybini ve disin cekimini dnleyebilmek icin erken teshis cok &nemlidir. Klinisyenler
tlim predispozan faktorleri, klinik dzellikleri ve mevcut radyograflar yeterince degerlendirmeden semental ayrilma bulunan dislere
yanhs tani koyabilirler. Semental ayrilmanin predispozan faktorlerini ve klinik 6zelliklerini kesin olarak belirleyebilmek icin daha
biyiik 6rneklem biiyiikligu ile yapilacak ileri calismalar yararli olabilir.

Introduction

Cemental tear is a clinical term that refers to
complete or partial separation of the cementum from
the root surface along the cementodentinal interface
or incremental line (1). Although the exact cause of
cemental tear is not fully clear, it has been associated
in the literature with increased age, traumatic
occlusion, trauma, previous periodontal treatment,
and previous root canal treatment (2,3). It has been
reported that cemental tear can be confused with
an endodontic or periodontal lesion and can lead to
advanced bone loss if left untreated (3). Additionally,
cemental tear can be confused with vertical root
fracture (VRF) in endodontically treated teeth. Both
pathologies are characterized by deep or isolated
periodontal pockets, periodontal or periapical bone
loss, gingival abscess, and the presence of a sinus
tract (3-5). However, while VRF is frequently observed
in endodontically treated teeth and more frequently
in molars, cemental tear is observed in both vital and
endodontically treated teeth and, more frequently, in
the anterior teeth. In addition, while VRF is observed
more frequently in the bucco-lingual direction,
cemental tear is frequently observed on proximal
surfaces (4-8). When a cemental tear is diagnosed
accurately, it can be treated by removing the fractured
part through periodontal curettage and root planning,
periodontal surgery, and/or apical surgery (9). In
addition, its low prevalence reduces the likelihood of
noticing and diagnosing a cemental tear (3,5). In the
literature, it is reported that cemental tear is often
misdiagnosed, and root canal treatment is applied to
the teeth due to the clinical features of cemental tear
mimicking periodontal and periapical lesions (6,7). It
is reported that cemental tear causes an increase in
existing periodontal and periapical bone destruction
when left untreated or when improperly treated
(8,9). Therefore, accurate diagnosis of cemental

tear is critical in the prognosis of the affected tooth
(10). A definitive diagnosis of cemental tear can
be made by histopathological examination of the
removed fragment (9). However, studies and case
reports in the literature show that prevalence was
determined by periapical and panoramic radiographs
(10,11). Despite the fact that the presence of a thin
radiopaque fragment on the root surface suggests
cemental tear on radiograph, it is difficult to make
an accurate diagnosis with two-dimensional imaging
(5,10). Although cone-beam computed tomography
(CBCT) is recommended in the literature (11) to
screen cemental tear, there is no research on this
subject. Therefore, the purpose of this study is to
determine the frequency of cemental tear using CBCT
images of patients who were admitted to a University
Dental Hospital in the Aegean region of Turkey over a
period of one year and to evaluate the relationship of
cemental tear with the gender, age, tooth type, and
previous treatments of the patients.

Materials and Methods

Aydin Adnan Menderes University Clinical Research
Ethics Committee approved this study (protocol
number: ADUDHF 2019/074, date: 20.11.2019). CBCT
images (Planmeca Promax 3D Mid, Helsinki, Finland)
of patients who applied to our faculty’s Oral and
Maxillofacial Radiology Department between January
2015 and January 2019 were used in the study. Images
that do not include both jaws or have poor image
quality were excluded. A total of 813 CBCT images
were evaluated retrospectively. Patient consent was
not obtained due to the retrospective evaluation of
CBCT images.

In addition to age and gender information for
the patients, previous treatment experiences were
obtained from the patient records. Groups were
classified as aged 18-39 years, 40-59 years, and 60
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years and over. Images of patients younger than
18 years old were not included in the study. The
presence or absence of cemental tear in all teeth was
determinedthrough CBCTimages. Root fragments that
were completely or partially separated from the root
surface were considered to be cemental tears (Figure
1). The frequency, mesiodistal location (buccal/labial,
palatal/lingual, or proximal) and apicocoronal location
(cervical one-third, middle one-third, or apical one-
third) of the cemental tear as well as tooth region
(maxilla or mandible), tooth type (incisor, premolar,
or molar), presence or absence of previous treatment,
and periapical/periodontal lesions were evaluated
by an experienced oral radiologist. Evaluations were
repeated by the same examiner two weeks later.

Statistical Analysis

Data were analyzed using the statistical software
package SPSS v25.0 (IBM Corp., Armonk, NY).
Descriptive statistics and frequency tables were used
to evaluate the data. To determine the relationship
between categorical variables, chi-square tests
were performed. P<0.05 was considered statistically
significant. The intra-examiner agreement was
evaluated using the Kappa coefficient.

Results

In this study, 15,886 teeth of 813 patients
were evaluated, and 1.85% (n=15) of the patients
were diagnosed with cemental tear. The intra-
examiner agreement for CBCT evaluations was
0.92, demonstrating almost perfect agreement. Of
the patients, 51.3% were male (n=417), and 48.7%
(n=396) were female; 53.3% of the patients in whom
cemental tear was detected were male (n=8), and
46.7% were female (n=7). There was no statistically
significant difference between the genders in terms
of cemental tear occurrence (p>0.05). The average
age of the 15 patients with cemental tears was

Figure 1. Axial (a), sagittal (b), and three-dimensional
reconstruction (c) views of cemental tear cases on CBCT

CBCT: Cone-beam computed tomography
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49.20+16.4 years. The age group with the greatest
number of cemental tears was 18-39 years (40.3%);
however, no statistically significant difference was
found between age and the occurrence of cemental
tear (p>0.05). Of the teeth with cemental tear, 53.3%
were detected in the maxillary region (n=8), and
46.7% were detected in the mandibular region (n=7).
The demographic and clinical features of the patients
are provided in Table 1. A statistical analysis revealed
that there was no significant difference between the
maxillary and mandibular region in terms of cemental
tear occurrence (p>0.05). The teeth more frequently
affected by cemental tear were incisors (53.3%).
However, the effect of tooth type on cemental tear
was not statistically significant (p>0.05). Prosthetic
restoration was detected in 33.3% of the teeth
with cemental tear (n=5); however, the presence or
absence of prosthetic restorations had no statistically
significant effect on cemental tear (p>0.05). No
previous root canal treatment was observed in 11
of the 15 teeth with cemental tear; however, no
statistically significant effect was detected in the
presence or absence of previous root canal treatment
on cemental tear (p>0.05). In 12 of the 15 cases,
periapical/periodontal bone loss was detected; the
presence of periapical/periodontal bone loss had
a statistically significant effect on cemental tear
(p<0.05). Proximal surfaces were the most frequently
observed direction detected with cemental tear.
There was a statistically significant difference in the
occurrence of cemental tear only between proximal
surfaces and lingual surfaces (p<0.05). There was no
statistical difference between apicocoronal locations
(p>0.05). No patients with multiple cemental
tears were observed. The clinical and radiological
characteristics of cemental tear cases are provided in
Table 2.

Discussion

Due to its low frequency, cemental tear can be
confused with other endodontic and periodontal
lesions (3,12). Little information is found in the
literature about the frequency of cemental tear. In
the present study, the frequency of cemental tear was
found to be 1.85%. Keskin and Giler (10) reported
a frequency of 0.89% for cemental tear in their
study, which was performed in a different region of
Turkey. These different findings may be the result of
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Table 1. Demographic and clinical features of the patients
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No 10
Previous root canal treatment
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Yes 12 p<0.05
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p<0.05
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p>0.05
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b significant differences are represented by different superscript
letters, CBCT: Cone-beam computed tomography
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Giler (10). On the other hand, both of these studies
(3,10) suggested that the presence of cemental tear
is more common in the maxillary region. While Lin
et al. (3) declared that the type of teeth is important
in the formation of cemental tear, Keskin and Guler
(10) reported that it is not. In the present study, most
of the cemental tears were detected in the proximal
root surfaces, which is similar to the findings of Lin
et al. (5). However, while the most common location
was the middle one-third in their study, in our study,
the most common location was in the apical one-
third. It is thought that these differences may be due
to the different study populations, study designs,
and the sample sizes of the researches.

No patient with multiple cemental tear was
detected in this study. There are few case reports in
the literature of multiple cemental tears in a single
patient (6,11,12). Watanabe et al. (12) declared that
multiple cemental tears may result from the structural
weakness of the cementum.

In this retrospective study, CBCT images were
used to detect cemental tears. Thanks to the use
of three-dimensional imaging, the limitations of
two-dimensional imaging were eliminated. CBCT
images can detect the location of cemental tears and
positively affect treatment outcomes (11). Although
CBCT offers high resolution three-dimensional
imaging, the exact diagnosis of cemental tear can be
made only by histopathological examination of the
removed fragment (3,5,9,13). Since this study was
retrospective, histopathological examination was not
performed, and the possible causes of cemental tear,
such as occlusion disorders, trauma, and bruxism,
could not be evaluated. In addition, the treatment
interventions for all teeth with cemental tear were
not available in the patient records.

The prognosis of untreated or improperly
treated teeth with cemental tear will inevitably
become worse because of increasing periodontal
and periapical bone destruction. Several treatment
options exist for cemental tear, including periodontal
treatment, root canal treatment, apical surgery,
and tooth extraction (9-16). Appropriate treatment
can vary depending on whether the cemental tear
is diagnosed early or late as well as according to
clinical or radiological signs. Lin et al. (5) emphasized
that cemental tear should be completely removed
to improve prognosis. Watanabe et al. (12)
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recommended the management of occlusion to
prevent recurrence if the main cause is occlusal
trauma. The authors recommended the extraction
of the tooth in the case of a structural defect, which
can lead to recurrence. Chou et al. (14) suggested
periodontal surgery and a proper maintenance
regimen for the treatment of a tooth with cemental
tear. Pilloni et al. (15) reported that after removal
of the cemental tear, the teeth can be successfully
treated using hyaluronic acid and an absorbable
collagen membrane. Qari et al. (16) declared that
local, conservative curettage is the best treatment
approach in cases in which periodontal probing is
negative, tooth vitality is positive, and the lamina
dura is destroyed. Lin et al. (9) reported that most
teeth with cemental tears can maintain their
function in the mouth with nonsurgical and surgical
periodontal and endodontic interventions.

Conclusion

Cemental tear may occur in association with
various predisposing factors reported in the literature.
In the present study, only periapical/periodontal
bone loss contributed to the formation of cemental
tear. The frequency of cemental tear was determined
to be 1.85%. Due to its rare occurrence, early and
accurate diagnosis of the lesion is crucial to ensure a
successful treatment approach. A prospective study
conducted with a larger sample size and including
histopathological examination of the removed
fragment will be more decisive in determining the
frequency and characteristics of cemental tear.
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Abstract

Objective: This study aimed to assess the accuracy of the Raypex 6 (VDW GmbH,
Munich, Germany) and Root ZX mini (J. Morita Corp., Tokyo, Japan) electronic apex
locators (EALs) with regard to detecting root perforations in dry conditions and
in the presence of irrigation solutions [2.5% sodium hypochlorite (NaOCl), 17%
ethylenediaminetetraacetic acid (EDTA) and Qmix].

Materials and Methods: Twenty single-rooted human teeth were perforated
artificially with a 1 mm diameter in the middle region. The actual canal lengths
up to the perforation site were determined, and then the teeth were embedded in
an alginate mold. The electronic measurements of the perforations were obtained
using a size #20 K-file for each EAL in various conditions.

Results: There were significant differences between the different canal conditions
in the Raypex 6 group (p<0.05), but no significant differences in the Root ZX mini
group (p>0.05). There was a statistically significant difference (p<0.05) between the
two EALs in the presence of EDTA solution, but no statistically significant difference
between the accuracy of two EALs in the presence of other solutions and in the dry
canal condition (p>0.05).

Conclusion: Under the conditions of this study, both apex locators detected
root canal perforations within a clinically acceptable (range of -0.18 to 0.31mm)
distance from the coronal border of the perforation region. Irrigation solutions
within the root canal affected the accuracy of Raypex 6, but not of Root ZX mini.

0z

Amag: Bu calismanin amaci kok perforasyonunu tespit etmede kuru kosullarda
ve irrigasyon solusyonlari varliginda [%2,5 sodyum hipoklorit (NaOCl), %17
etilendiamintetraasetik asit (EDTA) ve Qmix] Raypex 6 (VDW GmbH, Minih,
Almanya) ve Root ZX mini (J. Morita Corp., Tokyo, Japonya) elektronik apeks
bulucularinin (EAB) dogrulugunu degerlendirmektir.

Gere¢ ve Yontemler: Yirmi adet tek kokll insan dis kékiinlin orta bélimiinde 1
mm capinda yapay perforasyon olusturuldu. Perforasyon alanina kadar olan gercek
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kanal uzunluklar belirlendi ve sonra disler bir aljinat kalibina gdmiildi. Her kosulda her bir EAB icin #20 K boyutunda bir ege ile

perfore alana kadar olan elektronik dlctimler elde edildi.

Bulgular: Raypex 6 grubunda farkh kanal kosullari arasinda anlamli fark vardi (p<0,05), ancak Root ZX mini grubunda (p>0,05)
anlamli fark yoktu. EDTA ¢ozeltisinin varliginda iki EAB arasinda istatistiksel olarak anlamli bir fark vardi (p<0,05), diger ¢ozeltilerin
varliginda ve kuru kanal kosulunda iki EAB'nin dogrulugu arasinda istatistiksel olarak anlamli bir fark yoktu (p>0,05).

Sonug: Bu calismanin kosullari altinda, her iki apeks bulucu da, perforasyon bélgesinin koronal sinirindan klinik olarak kabul edilebilir
sinirlar icinde (-0,18 ila 0,31 mm araliginda) kok kanal perforasyonlarini saptamislardir. Kok kanali icindeki irrigasyon cozeltileri,
Raypex 6'nin élctim dogrulugunu etkiledi, ancak Root ZX Mini'nin dlctim dogrulugunu etkilememistir.

Introduction

Root perforations are clinical conditions that joint
the root canal system with the external root surface
and surrounding tissues by destroying the cementum
layer, which is the outermost part of the root (1). The
etiology of root perforations (pathological, iatrogenic,
idiopathic, etc) varies widely. If not correctly diagnosed
and treated, the prognosis is poor and may result in
related tooth extraction (1,2).

In teeth with root perforation, the materials used
during endodontic treatment and the debris produced
during preparation are at high risk of contact with
the perforated region (3). This may lead to irritation
and contamination risk during endodontic treatment
in relation to the area affected (4). In addition, the
incorrect detection of the perforation area also
increases the likelihood of procedural errors such as
over instrumentation and overfilling. For this reason,
accurate detection of the perforation areais important
for the prognosis of endodontic treatment (5). Various
techniques such as operation microscopy, endoscopy,
optic coherence tomography, digital radiography, and
electronic apex locator (EAL) can be used to detect
root perforations, as well as direct observation of the
bleedingin the perforated area and indirect evaluation
with a paper point (2,6). In the presence of bleeding
in the perforation area, it may not always be possible
to detect the perforation region directly or indirectly
with the help of a paper point. In addition, for the
detection of the perforation area may be misleading
because of its limitations (7,8).

EALs are also useful to determine the area of
perforation in endodontic treatment applications.
They are easy to use, produce immediate results, and
reduce exposure to radiation. Thus, these devices
provide more acceptable treatment for both the
clinician and the patient (7). The Root ZX mini (J.
Morita Corp., Tokyo, Japan) is an EAL with a compact,

easily portable design, working with proportional
method developed by modifying Root ZX (9). Raypex 6
(VDW GmbH, Munich, Germany) is an EAL that works
with the multi-frequency method and is the latest
member of the Raypex series (10).

Studies have shown that fluids (irrigants, blood,
pulp, exudates, etc) in the root canal could affect
the accuracy of EAL (10). The aim of this study is to
evaluate the accuracy of two different EALs in the
detection of the perforation areain teeth with artificial
root perforations in the presence of various root canal
irrigants. The null hypothesis of the study is that there
are no differences with regard to determining the root
perforation between the solutions and the EALs used.

Materials and Methods

The research design was approved by Bolu Abant
izzet Baysal University Clinical Researches Local
Ethics Committee (approval number: 2018/26, date:
24.05.2018). The current study was carried out in
accordance with the World Medical Association
Declaration of Helsinki and written informed consent
was obtained from all participants. Based on a previous
study (5) a power calculation was performed using
G*Power 3.1 software (Heinrich Heine University,
Dusseldorf, Germany). The calculation indicated that
the sample size for each group should be at least six
teeth.

Sample Selection

In this study, 20 mandibular premolar teeth with a
single root and single canal extracted for orthodontic
andperiodontalreasonswereused.Rootcanalanatomy
was evaluated by taking periapical radiographs from
buccal-lingual and mesio-distal directions for each
tooth. The teeth with immature roots, calcification,
fractures, and root canal treatment were replaced
with new ones. After the sample selection, the
teeth were disinfected in 2.5% sodium hypochlorite
(NaOCl) solution for 48 hours. The teeth were then
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washed under water and stored in distilled water
until use. Conventional endodontic access cavities
were prepared using diamond round burs (Dentsply
Maillefer, Ballaigues, Switzerland). The apical patency
was checked using a #10 K-file (Dentsply Maillefer).
The crowns of the teeth were removed with diamond
burs (Diatech, Charleston, USA) under water cooling
as to ensure that the root length was 15 mm. Thus,
a constant and flat reference point was obtained for
the measurements. After the tip of #10 K-file became
visible in the apical foramen of the teeth, the working
length of each root canal was determined to be 1 mm
shorter than this measurement.

Canals were prepared using a #15 K-file (Dentsply
Maillefer). After preparation, the canals were irrigated
with 2 mL of 5.25% NaOCl| (CanalPro; Coltene-
Whaledent, Allstetten, Switzerland) followed by 2 mL
of distilled water and were dried with paper points
(DiadentGroup International Inc, Chongju, Korea).
The 010 size round diamond burs (Dentsply Maillefer)
was placed on the proximal surface of the roots at a
90-degree angle to create artificial perforation areas 1
mm in diameter at a distance of 5 mm from the apical
foramen. The diameter of the perforation areas was
checked by measuring using digital calipers.

Before measuring the electronic length (EL), the
actual lengths (AL) of the canals up to the perforation
areawere recorded with a 20 K-file (Dentsply Maillefer)
at 20X magnification under a stereomicroscope. The
teeth were then embedded in alginate (Blueprint,
Denstly, England) and the lip clip was contacted with
the alginate during the measurement. Measurements
were made in 5 different conditions, dry and in the
presence of NaOCI, ethylenediaminetetraacetic acid
(EDTA), Qmix, and chlorhexidine digluconate (CHX)
solutions.

For EL measurement, Root ZX mini (J Morita Corp.,
Tokyo, Japan) and Raypex 6 (VDW, Munich, Germany)

were used in accordance with the manufacturer’s
recommendations. A #20 K-file was used for the
measurements by placing it in the canal and advancing
it to the apical. When the EAL gave the apex exit
signal, the stopper of the file was brought to the
reference point and this measurement was recorded
using the endoblock (Dentsply Mini-Endobloc). All
measurements were performed after root canal
irrigation with 2.5 mL of solution of the corresponding
group. To completely remove the previous solution
between different groups, canals were irrigated with
5 mL distilled water and dried with paper points.
All irrigation procedures were performed with a
double side-port needle (31 gauge NaviTip Sideport;
Ultradent Products Inc, South Jordan, UT, USA).

Measurements were repeated 3 times in each
canal, and the average of these 3 values was
determined as the raw length. All measurements
were made by the same operator experienced in the
use of EALs. The difference between the EL and the AL
of the perforations was calculated for each sample.
A negative value indicates a shorter measurement,
while positive value indicates a longer measurement
than the AL. If the value is 0, this means that the AL
and the EL are equal.

Statistical Analysis

All statistical analyses were performed using SPSS
for Windows (version 16.0, SPSS Inc., Chicago, IL,
USA). The Friedman and Wilcoxon signed-rank tests
were used to analyze the data. The significance was
determined at p<0.05.

Results

The mean difference between the EL and AL of the
perforation and the standard deviation (SD) of each
EAL in different canal conditions is shown in Table 1. In
the Raypex 6 group, there was a significant difference
between the measurements in the presence of EDTA

Table 1. The mean difference between the electronic length and the actual length of the perforation with the standard
deviation for each electronic apex locator in different canal conditions (mm)

Dry NaOCl EDTA CHX Qmix

Mean t SD Mean t SD Mean t SD Mean * SD Mean = SD
Raypex 6 0.22+0.36" -0.0440.374% -0.1840.32*° 0.20+0.35% 0.22+0.45°=
Root ZX mini 0.22+0.28* 0.12+0.39% 0.18+0.31°% 0.11+0.39% 0.31+0.30*

CHX: Chlorhexidine digluconate, NaOCI: Sodium hypochlorite

Different superscript uppercase (A, B, C) letters in the same column indicate a statistically significant difference (p<0.05), different superscript lowercase
(a, b, c) letters in the same row indicate a statistically significant difference (p<0.05), SD: Standard deviation, EDTA: Ethylenediaminetetraacetic acid,
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and in the presence of CHX, Qmix, and a dry canal;
also, between the measurements with NaOCl| and
measurements made in dry canal and a CHX presence
(p<0.05). Electronic measurements were shorter than
the AL in the presence of NaOCIl and EDTA solutions,
while measurements were longer than the AL in other
conditions. There were no significant differences
among the different canal conditions in the Root ZX
mini group (p>0.05). While a significant difference
was noted among the two EALs in the presence of
EDTA solution (p<0.05), there was no statistically
significant difference between the accuracy of two
EALs in the presence of other solutions and in dry
canal conditions (p>0.05).

Discussion

Successful treatment of root perforations
depends on the covering of the perforation area by a
biocompatible material that will not impair the health
of the periodontal ligament (11). For this reason, it is
important to determine the perforation area correctly
for an appropriate treatment (11).

Radiographs are widely used to detect the
perforation area. However, periapical radiographs
are not always sufficient in determining the root
perforation region, because of the superposition of
anatomical structures and provide a 2-dimensional
image of a 3-dimensional anatomy (11). Cone-beam
computed tomography (CBCT) has been shown to be
a more reliable method for detecting perforation than
periapical radiography (11,12). On the other hand, in
a previous study, it was concluded that CBCT had a
higher risk of misdiagnosis in the detection of strip
perforation (13).

EALs have been described as a highly reliable
method of locating root perforation in many studies
(2,5,14). It has also been shown that EAL gives more
accurate results than periapical radiographs (15). In
EAL measurements, electrical principles are more
important than biological properties of surrounding
tissue (16). For this reason, in vitro studies investigating
the accuracy of EALs use materials that simulate the
electrical resistance of periodontal ligament (PDL).
Saline, alginate, agar agar, and gelatin are used
to simulate the electrical resistance of PDL (5). In
the literature, it has been reported that there is no
statistical difference between studies investigating
the accuracy of EAL in in vivo and in vitro conditions,

so that in vitro models have yielded reliable results
(17). However, in vitro models have the disadvantage
of not fully reflecting in vivo studies (18).

In order to simulate the electrical resistance of the
PDL, the alginate model which has been proved to
be a reliable method, was used in this study because
the construction phase is simple, the operator
does not see the file tip, and it provides consistent
measurements (19). Since alginate is a material that
may deform over time, it was renewed in each group
of measurements in the present study.

In the present study, the size of root perforation
was standardized to 1 mm in all teeth. In studies
evaluating the accuracy of EALs, in vitro study models
were developed by creating perforation areas smaller
or larger than 1 mm in size (20,21). In the literature,
one study reported that perforations of 1 mm size
and larger do not fully reflect the clinical condition
(20). However, perforations of 1 mm diameter can be
caused by iatrogenic or pathological reasons such as
post placement, post removal, or root resorption.

There is no consensus on the effects of different
canal conditions on the accuracy of EAL in the
literature. Li et al. (22) reported that the accuracy of
Propex, Raypex 5, and Root ZX was not affected when
detecting root perforations (1 mm size) under different
canal conditions. However, Venturi and Breschi (23)
revealed that the accuracy of Apex Finder and Root
ZX were influenced by intra-canal conditions. In the
present study, it was observed that the accuracy of
Root ZX mini was not affected in the determination
of root perforation in different canal conditions,
whereas the accuracy of Raypex 6 was affected by
such conditions. When the literature was reviewed,
no in vitro study had been conducted to evaluate the
accuracy of Raypex 6 under different canal condition.
The difference between the two devices may be due
to differences in working principles and technology
(9,10). In addition, the differences in the results of
these studies can be explained by methodological
differences, and by the ability and experience of the
operator with regard to using the EAL.

In the present study, there was no significant
difference in the Raypex 6 measurements when NaOCI
compared with EDTA and Qmix; and CHX compared
with Qmix. On the contrary, the EL determined in the
presence of CHX was statistically different from that
determined in the presence of NaOCl and EDTA. There
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was also a statistically significant difference between
the Qmix and EDTA groups in Raypex 6 measurements.
In the literature, there was no study investigating the
effect of Qmix on the accuracy of EAL measurements.
For this reason, the results of this study were not
directly compared with the results of the studies
related to this subject in the literature. It has been
reported in the literature that the accuracy of apex
finders is affected by the electroconductive properties
of the solutions (5,8,18). Therefore, the reason for the
differences between the solutions can be explained by
the differences in the electroconductive properties.

In some studies, investigating the accuracy of the
EAL, £0.5 mm was accepted as a tolerable error range
(16,24), while in some studies a 1 mm range was
accepted (25). In a study conducted by D’Assuncao
et al. (2) with perforation detection using Mini Apex
Locator, Root SW, and Root ZX Il devices, the mean
values were 0.005, -0.007 and -0.008, respectively.
In the present study, the mean distance from the
tip of the file to the root canal perforations was in
the range of 0.11 to 0.31 for Root ZX mini and 0.22
to -0.18 for Raypex 6. These differences may be
due to methodological differences, including the
mounting model which was used by D’Assuncao
et al. (2) to minimize the procedural errors during
measurements. However, according to the literature,
the results obtained in this study show that both EAL
measurements are within the acceptable range.

It has been reported that the SD is more important
than the difference between AL and EL, and that a
low SD is closely related to the reliability of the device
when evaluating the accuracy and reproducibility of
the EAL measurements (26,27). In the present study,
the findings obtained using the Root ZX mini in dry
condition and in the presence of EDTA and Qmix were
more consistent than those using the Raypex 6 device.
Duran-Sindreu et al. (27) also found higher SD in the
presence of NaOCl and CHX with Root ZX compared
with iPex.

Conclusion

Under the conditions of this study, both devices
detected the root canal perforations within a clinically
acceptable range of -0.18 to 0.31 mm distance from
the coronal border of the perforation site. The content
of the root canal affected the accuracy of Raypex 6
but did not affect the accuracy of Root ZX mini.
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Abstract

Objective: This study aimed to evaluate the combined effectiveness of 2%
chlorhexidine (CHX) and passive ultrasonic irrigation (PUI) against Enterococcus
faecalis (E. faecalis) biofilm.

Materials and Methods: The root canals of 66 single-rooted extracted human
mandibular premolar teeth (n=66) were enlarged up to a size of 40/0.06 taper
and autoclaved. Fifty-nine roots were inoculated with E. faecalis and incubated
for 4 weeks, whereas 7 roots served as the negative control group and were filled
with sterile brain heart infusion broth. The remaining specimens (n=59) were
assigned into 4 experimental groups (n=13) and a positive control group (n=7):
CHX via standard needle irrigation (SNI), sodium hypochloride (NaOCI) via SNI, CHX
via PUI, NaOCl via PUI and non-treated positive controls. Bacteriological samples
were collected before and after the intervention, and microbiological analysis was
performed by counting the colony forming units. Reduction in colony count (RCC)
between before and after the intervention in each group were compared using
One-Way ANOVA.

Results: The highest RCC was determined in NaOCI/PUI and the lowest in CHX/SNI
(p<0.05). Regarding RCC, CHX/PUI showed statistically similar results with NaOCI/
PUI and NaOCI/SNI (p>0.05).

Conclusion: A PUI of 2% CHX induced a statistically similar amount of RCC with
both a PUI of 2.5% NaOCI and SNI of 2.5% NaOCI. PUI combined with 2% CHX
can be used in secondary endodontic infections and during routine endodontic
treatment due to increased antibacterial efficiency against E. faecalis.

0z

Amac: Bu calismanin amaci %?2'lik klorheksidin (CHX) ve pasif ultrasonik irrigasyonun
(PUI) kombine kullaniminin Enterococcus faecalis (E. faecalis) biyofilmine karsi
etkinligini degerlendirmektir.
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Gere¢ ve Yontemler: Bu calismada 66 adet (n=66) tek kokli insan alt kiigiik azi disine ait kok kanallari 40/0,06'lik genislik ve
konisiteye kadar sekillendirildi ve disler otoklavlandi. Dislerden 59 tanesi E. faecalis susu ile enfekte edilerek 4 hafta inkiibasyona
birakildi (n=59), kalan 7 adet disin kok kanallari steril beyin kalp inflizyon sivi besiyeri ile dolduruldu ve negatif kontrol grubuna
alindi (n=7). Elli dokuz adet dis, 4 deney grubu (n=13) ve 1 pozitif kontrol grubuna (n=7) ayrildi. Standart siringa irrigasyonu (SSi)/
CHX, SSi/Sodyum hipoklorit (NaOCI), PUI/CHX, PUI/NaOCI deney gruplarini olusturdu ve pozitif kontrol grubuna irrigasyon islemi
uygulanmadi. irrigasyon isleminden dnce ve sonra olmak Uzere bakteri drnekleri kok kanallarindan toplandi ve kiiltiirde gelisen
koloni olusturan birimler sayildi. Her grupta irrigasyon isleminin neden oldugu koloni cinsinden azalma (KCA) tek yonli varyans
analizi kullanilarak karsilastirildi.

Bulgular: En yiiksek KCA, NaOCI/PUI grubunda saptanirken en diistik KCA, CHX/SNI grubunda tespit edildi ve bu gruplar arasinda
istatistiksel agidan anlamli fark gézlendi (p<0,05). KCA miktarlari agisindan CHX/PUi grubunda, NaOCI/PUi ve NaOCI/SSI gruplari ile
istatistiksel agidan benzer sonuc elde edildi (p>0,05).

Sonug: %?2'lik CHX soliisyonunun PUI esliginde kullanimi; %2,5'lik NaOCI'nin PUi ve SSi esliginde kullanimiyla istatistiksel agidan
benzer KCA'ya neden olmustur. %2'lik CHX soliisyonunun PUI esliginde kullanimi E. faecalis'e karsi Gistiin antibakteriyel etkinligi

nedeniyle ikincil endodontik enfeksiyonlarda ve rutin endodontik tedavi sirasinda tercih edilebilir.

Introduction

One of the main actions that affects the success
of endodontic treatment is reducing the intensity and
diversity of bacterial populations to a threshold level
that induces periradicular healing (1) because there is
no way to completely eliminate the bacteria from the
root canal system (RCS) (2).

Enterococcus faecalis (E. faecalis) is a gram-
positive anaerobic cocci that has been associated
with endodontic failures in previous studies (3). It
can penetrate deep into the dentinal tubules and
adhere to the collagen matrix in dentin (4). It can
also be located in the isthmus and ramification areas
(5), which cannot be adequately reached by some
irrigants. After the obturation process, even though
its nutrient sources decrease, E. faecalis can survive
as a single microorganism (6) with prolonged survival
capacity (7) that is capable of biofilm formation (8).
Bacteria in biofilm are more resistant to antimicrobial
agents than bacteria in planctonic form (9). They
produce a specific polysaccharide matrix, and in this
way, a physical barrier against disinfecting agents
can be constructed (10). Moreover, bacterial biofilm
provides nutrients to bacteria and enables bypassing
of the immune system’s defensive mechanisms (11).

A cationic biguanide, chlorhexidine (CHX), shows
broad-spectrum  antimicrobial activity against
endodontic bacteria during root canal treatment (12).
Itexhibits long-lasting and residual antibacterial effects
on dentinal walls (13); its optimum concentration is
2% (14) as a root canal irrigant.

Passive ultrasonic irrigation (PUI), enhances the
effectiveness of endodontic irrigants and delivers the

irrigants throughout the RCS, including all anatomic
irregularities (15). Ultrasound energy inducts acoustic
streaming in the root canal and facilitates removal
of intraradicular biofilm (16). Moreover, the energy
released during ultrasonic movement is converted
into heat energy in the root canal space (17), which
is expected to increase efficiency when used with
sodium hypochloride (NaOCl) (18). To the best of our
knowledge, there is a gap in the literature regarding
the investigation of the antibacterial activity of 2%
CHX via PUl in human root canals infected with E.
faecalis in vitro. The objective of the present study is
to investigate the efficiency of four irrigation protocols
in eliminating experimental E. faecalis biofilms in root
canals.

Materials and Methods

Sample Preparation

G*Power 3.1 software was used to compute the
required sample size for One-Way ANOVA testing.
The required sample size for experimental groups was
calculated to be when the power of the test was 0.80,
the effect size was 0.40, the type | error rate was 0.05
and the type Il error rate was 0.20. Ethical clearance
was obtained from the Ethical Committee of Mersin
University, Mersin, Turkey (number: 2018/404,
Clinical Research Ethics Committee dated: 17 October,
2018) as an in vitro study, no informed consent was
required. Human extracted lower premolar teeth with
similar root size and anatomy were collected for this
study. Sixty-six (n=66) of samples with straight roots
and round shaped canals were randomly selected.
Mesiodistal and buccolingual dimensions of selected
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samples were examined on radiography and round
shaped root canals were confirmed. Root canal
treated, carious, cracked and calcified teeth are set
aside and also teeth with multiple canals and root
curvatures were excluded. The coronal portion of
the teeth were removed with an Isomet 5.000 saw
(Buehler, Lake Bluff, IL, USA) and the length of the root
samples was standardized as 14 mm. The working
length (WL) was considered 1 mm short of the apical
foramen. Root canals were shaped to the WL using
ProFile rotary instruments (Dentsply Tulsa Dental,
Tulsa, OK, USA). Each canal was shaped to a size
40/0.06 taper. Root canals were irrigated with 2 mL
2.5% NaOCl (Merck KGaA, Darmstadt, Germany) using
a 30-gauge endodontic needle (Sybron Endo, Orange,
CA, USA) after each instrument. In all experimental
groups, root canals were then irrigated with 5 mL 5%
ethylenediaminetetraacetic acid (Merck) followed
by 5 mL 2.5% NaOCl and 5 mL saline solution. Apical
foramina of each root and the root surfaces were
covered with 2 layers of a nail varnish. Each root
was taken into 1.5-mL Eppendorf tubes filled with
sterile brain heart infusion (BHI) broth (Merck KGaA,
Darmstadt, Germany) and autoclaved inside these
tubes. Teeth were kept in an incubator for two days
at 37 °Cin order to check for bacterial contamination.

Contamination of the Roots with E. faecalis

Seven roots served as a negative control group;
and were filled with sterile BHI broth. Fifty-nine roots
were infected with E. faecalis pure culture, that was
cultivated in the BHI agar for 24 hours. A 1 McFarland
suspension was prepared in BHI broth and then diluted
30-fold to obtain an initial bacterial suspension of
1x107 colony-forming units (CFUs) per milliliter. Each
root canal was completely filled with 10 pL E. faecalis
suspension using sterile micropipettes; also it was
attempted to deliver the bacterial suspension along
the entire root canal length with sterile size 15 hand
files. Roots were incubated at 37 °C and 95% humidity
for 1 month, during this period the BHI was removed
and replenished every 48 hours (h) under laminar
flow. Two bacterial samples were collected from the
root canals, before (S1) and after (S2) final irrigation.
Before final irrigation with 2% CHX or 2.5% NaOCI| with
irrigant delivery techniques, the root canal was rinsed
with 1 mL sterile 0.85% saline solution to remove
unattached cells, and two sterile size 15 paper points
were used sequentially at the WL for 1 minute (min)
to soak up the canal contents.
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Experimental Groups and Procedures

After 4 weeks, samples were removed from the
inoculation tubes that had been placed in biosafety
cabinets to prevent sample contamination. The root
canals were disinfected using four different irrigation
protocols, as described below.

Group 1: CHX via standard needle irrigation (SNI)
(n=13): Five mL of 2% CHX irrigation was performed
as the final step. A 30-gauge side-vented needle was
placed within 2 mm of the WL and moved in a vertical
motion to avoid the needle being locked in the canal.
To ensure length control, a stopper was placed on the
needle at the required length.

Group 2: NaOCI via SNI (n=13): Five mL of 2.5%
NaOCl irrigation was performed as the final step. All
the procedures, except for the final solution, were the
same as for group 1.

Group 3: CHX via PUI (n=13): Root canals were
rinsed with 5 mL of 2% CHX. An ultrasonic tip with
a noncutting end (Irri-Safe tip K20/21 mm; Acteon,
Mt. Laurel, NJ) mounted in a piezoelectric ultrasonic
device (P5; Satelec Acteon, Merignac, France) was
inserted to 1 mm less than the WL and activated at
a power setting of 4 for 20 seconds. The rinsing and
ultrasonic activation were repeated for 3 cycles.

Group 4: NaOClI via PUI (n=13): Root canals were
rinsed with 5 mL of 2.5% NaOCI. All the procedures,
except for the final solution, were the same as for
group 3.

Group 5: Negative (sterile) control (n=7): Non-
contaminated root canals were irrigated with 5 mL of
2% CHX via SNI technique.

Group 6: Positive (infected) control (n=7): The
root canals were infected but received no further
treatment.

In each group (except the positive control group),
after final irrigation either with CHX or NaOCI via
various irrigant delivery techniques, 1 mL 10% sodium
thiosulfate was injected into the root canals by a
30-G syringe to neutralize both NaOCl and CHX and
remained in the root canals for 30 seconds. Finally,
a second bacterial sample from the root canal was
taken (S2) with size 25 paper points (Dentsply Sirona),
as described previously.

Quantification of the Bacterial Load

The paper points were transferred to the tubes
containing 1 mL of 0.85% saline solution and vortexed
for 1 min. After 10-fold serial dilutions in sterile
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saline, 0.1 mL aliquots of each diluted sample were
plated onto BHI agar plates and incubated at 352
°C for 24 h. The cultivated CFUs were counted and
then transformed into actual counts based on the
previously determined dilution factors.

Statistical Analysis

The data were analyzed using SPSS statistics 25.0
software (IBM SPSS Statistics for Windows, Version
25.0. Armonk, NY). The normal distribution of the
data for quantitative variables was evaluated by the
Shapiro-Wilk normality test and Q-Q graphs. The
Wilcoxon signed-rank test was used to evaluate the
reduction in colony count (RCC) between before and
after intervention in each group. Bacterial count
comparisons of independent groups with more than
two subcategories were evaluated using ANOVA. A
Tamhane test was used for multiple comparisons
according to the homogeneity of group variance
tests. In residual bacterial count (RBC) comparisons,
Kruskal-Wallis analysis was used according to the
normality test results, and the Dunn-Bonferroni
post-hoc method was used for multiple comparisons.
Significance level was set at 0.05.

Results

Table 1 represents the RCC based on the mean
counts before and after the intervention. The highest
percentage RCC was determined in NaOCI/PUI and
the lowest in CHX/SNI (p<0.05). CHX/PUI showed
statistically similar results with NaOCI/PUl and NaOCl/
SNI (p>0.05). There were no significant differences
between CHX/PUIl and CHX/SNI (p>0.05).

Table 2 shows the logarithmic CFU values of the
RBC after intervention in all experimental groups and

also in the non-treated (positive control) group. There
were significant differences between all experimental
groups and the positive control group (p<0.05),
whereas no statistical difference was observed among
experimental groups (p>0.05).

Discussion

Today, to achieve predictable results, clinicians and
investigators aim to reduce the number of bacteria in
RCSs to below the threshold level in order to eliminate
pathogen species and remove biofilm associated with
the root canal. Ma et al. (19) stated that techniques
that should produce at least one logarithmic step
decrease in CFUs. E. faecalis is a key pathogen
identified in failing endodontic cases (20), as this
high biofilm producer has the ability to form biofilm
within 48-72 h (21), to organize biofilms through its
aggregation products and to engage dentine and
other bacteria (22). In experimental conditions, the
incubation time, which is an important factor for
biofilm development, was set to 4 weeks. Stojicic et
al. (23) reported that during the first hour, bacteria
are mostly planktonic and that, in the first 2 weeks,
biofilm bacteria are sensitive to NaOCI| (1%), CHX
(2%) and iodine (0.2/0.4%); after 3 weeks, however,
they become very resistant to the same agents. In
the present study, we used E. faecalis to evaluate the
combined effectiveness of PUI with 2% CHX and 2.5%
NaOCl in extracted human teeth.

In the present study, human mandibular premolars
with single-rooted, straight and round root canals
were standardized to 14 mm root length. Thus, similar
dimensions of root canal volumes were incubated
with E. faecalis strain. In a previous study (24),

Table 1. Tamhane post-hoc Analysis from One-Way ANOVA shows the mean difference, p value, and 95% Cl of log (CFU/
mL) data between each pair of experimental groups regarding RCC

. 95% CI
Mean difference (A-B) | p
Lower bound Upper bound

NaOCI via SNI NaOCl via PUI -0.67 0.342 -1.68 0.34

CHX via SNI 1.65%* 0.043 0.04 3.25

CHX via PUI 0.22 0.999 -1.26 1.70
NaOCl via PUI CHX via SNI 2.32%* 0.002 0.78 3.86

CHX via PUI 0.89 0.375 -0.51 2.30
CHX via SNI CHX via PUI -1.42 0.190 -3.24 0.39
*indicate that there was statistically difference between values p<0.05, NaOCl: Sodium hypochloride, SNI: Standard needle irrigation, PUI: Passive
ultrasonic irrigation, CHX: Chlorhexidine, Cl: Confidence interval, CFU: Colony-forming unit, RCC: Reduction in colony count
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Table 2. The number of residual bacterial count after the intervention (log, ) (CFU/mL)

Median (Q,-Q,)

NAOCI via SNI (1) 1(1-1)

NaOCl via PUI (2) 1(1-1)

CHX via SNI (3) 1 (1-2,65)

CHX via PUI (4) 1(1-1)

Positive control (5) 6.60 (6.47-7.69)

<0.001

| Post-Hoc
1-2:1.000 1-3:1.000
1-4:1.000 1-5<0.001
2-3: 1.000 2-4:1.000
2-5<0.001 3-4:1.000
3-5<0.001 4-5<0.001

NaOCI: Sodium hypochloride, SNI: Standard needle irrigation, PUI: Passive ultrasonic irrigation, CHX: Chlorhexidine, CFU: Colony-forming unit

variations in root canal size and selection of tooth
model were assumed as parameters that had affected
the diversity of results in different studies. Samples
were more easily collected and better controlled in
the straight root canals of single-rooted teeth used in
the current study, and sterile paper points were used
to collect bacteria with the same technique described
in previous studies (25,26).

According to Rogas et al. (27), both 2.5% NaOCI
and 2% CHX can be used as root canal irrigant in
infected teeth. A few studies (4,28,29) in the literature
compared the effectiveness of NaOCl and CHX at
various concentrations on E. faecalis and reporsted
no significant differences. However, in a previous
study, Vianna et al. (30) stated that 2.5% NaOCI
was significantly more effective than 2% CHX gel in
reducing bacterial populations in root canals. In the
present study, a higher RCC has been observed in the
NaOCI/PUI and NaOCI/SNI groups compared to the
CHX/SNI group, while no statistical difference was
found between the CHX/PUI and CHX/SNI groups. It
is clear that in studies where no difference was found
between NaOCl| and CHX, different concentrations of
NaOCl and CHX were used (28) and that instead of
counting bacterial growth in CFU/mL, the minimum
contact times for inducing negative cultures were
compared (4,29). Although a non-culture dependent
methodology was used (30), the same concentrations
of NaOCl and CHX were used in the present study
and Vianna et al.’s (30) study. Moreover, both of the
studies were quantitative, which is why our findings
are in accordance with theirs (30).

In previous studies, ultrasonic agitation of irrigants
showed better efficacy of cleaning and disinfecting in
RCS than in SNI alone (31,32). Nevertheless, Siqueira
et al. (33) reported that NaOCI with PUl was not
superior to NaOCl with SNI when the efficacy of NaOCl
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was compared using different delivery techniques. In
their study (33), a turbidity test was used to compare
the effectiveness of irrigants and delivery techniques,
and a number of negative and positive cultures
were recorded. In the current study, a quantitative
culture-based methodology is used, and it has shown
a superior RCC with PUI compared to with SNI, but
the difference was not significant. In one study, NaOCI
was accepted as the main endodontic irrigant due to
its antibacterial properties and its capacity to dissolve
organic tissue residues (34). That is why the results
in the present study for NaOCl| with both PUI and
SNI are so similar and are not statistically different.
In an ex vivo study (35), the sequential use of PUI
and a final rinse with CHX was suggested as the best
approach, over PUl alone and CHX alone. However, in
the current study, no statistical difference was found
between CHX/PUl and CHX/SNI, and both NaOCI
groups (NaOCI/PUI and NaOCI/SNI) induced a larger
RCC than did CHX/SNI. The discrepancy may have
occurred because of the usage of NaOCI| instead of
CHX (35) during the ultrasonication process in the
previously mentioned study (35).

According to the results of the current study, in
all experimental groups, RBCs (after intervention)
were statistically different from the positive control
group (Table 2). Ruiz-Linares et al. (36) claimed that
2.5% NaOCl was the most effective irrigant against
endodontic pathogens in their examination and
evaluation of a multispecies mature biofilm model in
human dentine. They found (36) the mean percentage
of live cells to be 4.26% in the 2.5% NaOCI group.
Although mixed bacterial flora exist in endodontic
infections, monospecies biofilm with E. faecalis was
used in the present study. A higher sensitivity and the
almost eradication of biofilm in response to the same
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concentration of NaOCl in the second samples may be
related with this fact.

As in previous studies (25,26), samples in the
present study were taken with the aid of sterile paper
points before and after interventions, and cultures
were grown for both scenarios. Absorbent paper
points can collect bacterial samples from the main
canal and from the smooth-surfaced root canal walls
but may not be able to pick up bacteria located in
more distant areas and in anatomical complexities
such as dentinal tubules, isthmuses, recesses and
lateral canals. This limitation may be one of the
reasons for the small number of bacterial colonies
recorded after treatment in all experimental groups.
In the future, the results of the present study should
be confirmed by a molecular study that provides
guantitative results.

Conclusion

A PUI of 2% CHX induces a statistically similar
amount of RCC with both a PUI of 2.5% NaOCI and
an SNI of 2.5% NaOCl. Thus, we have identified the
positive effects of PUlI combined with 2% CHX in
the elimination of E. faecalis in the root canal and
recommend it for routine endodontic treatment.
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Abstract

Objective: In this study, we evaluated the pain and functional development of
patients with internal derangements before and after discectomy.

Materials and Methods: This was a retrospective cohort study in which patients
with internal derangement underwent discectomy without replacement. The main
primary variables were pre- and post-operative maximum mouth opening (MMO)
and pain according to the Visual Analogue scale (VAS). Paired t-test was used to
compare means to determine the differences between pre- and post-operative
mouth opening and pre- and post-operative VAS.

Results: Among the 20 patients included in this study, six and 14 underwent
bilateral and unilateral discectomy without replacement, respectively. Paired
sample t-test results revealed that there was a difference in MMO pre- and post-
operatively, whereas the VAS scale showed no difference in terms of pain. According
to the Wilkes classification, the difference between pre- and post-operative MMO
of the patients was recorded. Based on these findings, no difference was observed
between the mean pre- and post-operative MMOs of Wilkes stage Il and IV
patients, whereas a significant difference was found between Wilkes stage V and
Il patients (p<0.05). No significant difference was found between Wilkes stage IV
and V patients (p>0.05).

Conclusion: In Wilkes stage Il and IV subjects, discectomy without replacement
is a good treatment option to relieve pain and improve functions in cases where
conservative treatment fails.

0z

Amac: Bu calismada; diskektomi operasyonu oncesi ve sonrasi i¢ dizensizlikleri
olan hastalarin, agri ve fonksiyonel gelisimi degerlendirildi.

Gere¢ ve Yontemler: Bu retrospektif kohort ¢alismada internal diizensizligi olan
hastalara yerine bir sey konulmaksizin diskektomi uygulanan hastalarin agri ve
fonksiyonel gelisimi degerlendirildi. Birincil ana degiskenler ameliyat dncesi ve
sonrasi maksimum agiz acikligi (MAA), Gorsel Analog skalasina (VAS) gore agri idi.
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Ortalamalari, farkliliklari, ameliyat dncesi ve sonrasi agiz acikligi ile ameliyat 6ncesi ve sonrasi VAS'si belirlemek igin eslestirilmis

ornekelem t-testi kullanild.

Bulgular: Altisi bilateral ve 14'li unilateral olmak lizere yerine bir sey konulmaksizin diskektomi uygulanan toplam 20 hasta calismaya
dahil edildi. Eslestirilmis 6rneklem t-testi sonuclari; ameliyat 6ncesi ve sonrasi MAA'da bir fark oldugunu, VAS &lcedinde ise agri
acisindan fark olmadigini gostermistir. Wilkes siniflandirmasina gore hastalarin ameliyat 6ncesi ve sonrasi MAA degerleri arasindaki
fark hastalarin dosya verilerinden kaydedilmistir. Bu bulgulara dayanarak, evre Ill ve IV'teki hastalarin ameliyat dncesi ve sonrasi
ortalama MAA'lar arasinda fark gozlenmezken, evre V ve IlI'teki hastalar arasinda anlamli bir fark gériliirken (p<0,05); Wilkes evre

IV ve V arasinda anlamh fark bulunmamistir (p>0,05).

Sonug: Wilkes Il ve IV hastalarinda yerine bir sey konulmaksizin diskektomi, konservatif tedavinin basarisiz oldugu durumlarda agriyi
hafifletmek ve fonksiyonlari iyilestirmek icin iyi bir tedavi secenegidir.

Introduction

Internal derangement of temporomandibular joint
(TMJ) refers to the abnormal relationship between
the articular disc and mandibular condyle, fossa, and
articular tubercle (1). Internal derangements of TMJ
are traumatic-origin and progressive organic lesions.
Since progressive degenerative conditions may occur,
its effective clinical evaluation has become important
(2). Internal derangements of TMJ have a significant
place among the joint disorders and are the most
difficult cases treated by maxillofacial surgeons (3).
These derangements are in close relationship with
the displacement of the disc. Symptoms are usually
pain in muscles, preauricular or TMJ region. Besides
the pain, TMJ sounds called crackling or crepitus are
often heard in patients with TMJ as well as limitation
and deviation during mandibular movements (4,5).
Some patients experience a reduced joint dysfunction
following a short joint crackling and popping
history and although symptoms of displaced disc or
osteoarthritic changes and similar clinical symptoms
are seen in most of these patients, they can continue
their daily life activities without any limitation (6).
Asymptomatic patients are prone to have unilateral
distress in the joint and are at a lower stage of Wilkes
classification compared to symptomatic patients, but
in both cases, symptomless joint disc displacement
is possible to occur (7). Patients usually have such
symptoms as pain, dysfunction, having difficulties
while opening their mouths and exhaustion. Making
the differential diagnosis of TMIJ disorders and
defining the disease correctly are very important
for the treatment. Symptoms of the disease can be
easily confused with relatively simple muscle spasms.
Anamnesis, a detailed clinical examination and
advanced imaging techniques should be used in the
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diagnosis of these disorders and the data should be
carefully evaluated.

Numerous methods have been followed in the
classification of internal TMJ derangements. There
are many classifications that many researchers have
created by their own methods. Although there are
many classifications by researchers such as Helkimo
and the classifications used with the modifications
made on them, the most commonly used classification
is the Wilkes classification. Wilkes classified this
disorder according to the degenerative changes
described during surgery (2).

For the last 40 years, various techniques have been
used for joint surgery. These include repositioning of
the disc, eminectomy, high condylectomy, discopexy,
discectomy, modified condylectomy, arthroscopic lysis
and lavage. Studies with long-term follow-up duration
have reported several complications and high success
rates for the patients who underwent discectomy
alone without replacement (8,9). Of these, discectomy
is the most widely used procedure for joint pain (10),
which has the best long-term data results (11,12).
Other signs include different underlying pathologies,
their relation, the ability of the surgeon to interpret
these symptoms because the symptoms of internal
derangement of the joint are often confusing, and the
selection of surgical technique (13,14).

This study aimed to evaluate the pre- and post-
operative pain and the efficacy of discectomy used
to improve the mandibular function in patients
with internal derangement as well as evaluating the
success of discectomy in patients at different stages
of the Wilkes classification.

Materials and Methods

The study included patients who underwent
discectomy without replacement to TMJ between
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2013 and 2018 at Aydin Adnan Menderes University
Faculty of Dentistry (Aydin, Turkey). This retrospective
cohort study was performed by two surgeons with
similar experience and ethics committee approval
was obtained and was conducted in accordance
with the guidelines of the World Medical Association
Declaration of Helsinki and the Local Ethics
Committee of Adnan Menderes University (Aydin,
Turkey) approved it with 2018/049 ethical number.
An informed consent was obtained from all patients.

The inclusion criteria were as follows: 1) Patients
above 18 years of age with painful mandibular
movement and with a maximal mouth opening
(MMO) of less than 35 mm. 2) Patients whose clinical
examination was performed at least once, those who
underwent magnetic resonance imaging (MRI) before
the surgery, those who were diagnosed with internal
derangement and classified according to the Wilkes
classification. 3) Patients who had previously been
diagnosed with internal derangement and did not
respond to non-surgical medical treatments applied
including hot application, soft diet, acupuncture,
transcutaneous electrical nerve stimulation, massage,
physiotherapy, occlusal splint, and arthrocentesis.
Only subject 8,9,10,11 and 19 who had normal MMO
but discectomy had been done from violent pain.

Surgical indication was decided considering the
clinical diagnosis, findings and symptoms. For all
patients, modified endaural approach, described
by Al-Kayat and Bramley, was used for discectomy
(Figure 1). When the lateral joint surface was reached,
local anaesthesia was performed for haemorrhage in
the upper joint cavity and the horizontal incision was
applied and the disc was isolated from all surfaces and
removed through blunt dissection. The mandibular
MMO was manipulated and joint surfaces were
observed to ensure an easy condylar rotation and
translation. Then, hyaluronic acid was injected into
the region to provide lubrication in the mandibular
movement and the wound was closed with all layers.
All patients were given 1 gr cefazolin and 8 mg
dexamethasone intravenously.

Study Variables

The primary main variables were pre and
post-operative MMO, pain according to the visual
analogue scale (VAS). A standard compass was used
to measure the MMO from the incisal angles of the
maxillary and mandibular incisors. In addition to these

main variables, pain in the pre and post-operative
movements according to the VAS, clicking, muscle
pain and TMJ pain in palpation were also evaluated.
All patients were graded according to the Wilkes
classification before the operation, and the degree of
relief was recorded after these operations.

Statistical Analysis

Paired t-test was used to determine means,
differences, pre and post-operative mouth opening,
and pre and post-operative VAS. Statistical analysis
was performed using SPSS software and a p value of
<0.05 was considered statistically significant.

Tukey test was used to identify the variables in
the groups to evaluate whether they caused the
differences. The significance levels were assessed by
a difference of less than 0.05 (p<0.05).

Results

There were 20 patients with complete files
in this retrospective study. Of these patients, six
and fourteen underwent bilateral and unilateral
discectomy without replacement, respectively. Stages
were determined according to Wilkes classification;
six were at stage lll, nine were at stage IV, and five
were at stage V. These patients had many subjective

Figure 1. Intraoperative view of modified endaural approach
and discectomy

a) temporalis superficialis facia b) disc c) fossa mandibularis
d) eminence
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MMO: Maximum mouth opening, VAS: Visual Analogue scale, TMJ: Temporomandibular joint
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symptoms, including joint pain, pain
in chewing muscles and stiffness
in the neck, clicking, pain in the
mandibular movement, pain in
palpation in the chewing muscles,
opened or closed locks, limitation
in chewing, and headache (Table 1).

The MMO and VAS scale in the
patients’ files were examined.
Paired sample t-test results revealed
that there was a difference in MMO
before and after surgery, while VAS
scale showed no difference in terms
of pain (Table 2).

According to the  Wilkes
classification, the difference
between pre and post-operative
MMO of the patients was recorded.
Tukey’s test was used to determine
whether the difference was
significant according to the Wilkes
classification. Mean pre and post-
operative MMOs of the patients,
who were at Wilkes stage Ill, were
24 mm and 36.71 mm, respectively.
Mean pre and post-operative
MMOs of the patients, who were
at Wilkes stage IV, were 29.12 mm
and 35.75 mm, respectively. Mean
pre and post-operative MMOs of
the patients, who were at Wilkes
stage V, were 32.4 mm and 33.2
mm, respectively. Based on these
findings, no difference was observed
between the mean pre and post-
operative MMOs of patients at
stage Ill and IV, while a significant
difference was found between the
patients at stage V and Il (p<0.05).
No significant difference was found
between Wilkes stage IV and V
(p>0.05) (Table 3).

Three patients at Wilkesstage
V andonepatient at Wilkesstage IV
underwent modified condylectomy.
The total number of condylectomies
was four. Improvement was
observed in terms of painand MMO
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in all of these patients who underwent a second
surgery. Subject 2,6,15 classified Wilkes stage V
and subject 10 classified Wilkes stage IV had an
increase in the VAS from preoperative score a post-
operative score (Table 1). This subjects also had a
decrease in mouth opening. This subject 2,6,10,15
required further treatment and was the treatment
condylectomy. Sixteen of 20 patients did not require a
second surgical procedure.

Discussion

In this retrospective study, patients with different
rates of joint degeneration according to the Wilkes
classification was treated with discectomy without
replacement. There are studies in which a large
number of displaced and deformed discs are reshaped
and repositioned. There are also studies in which
the degenerated disc is removed and replaced with
temporary or permanent different disc materials.
In another perspective, extracapsular approach as
well as eminectomy and modified condylectomy
without removing the risk are also preferred. There
is no golden standard in the literature for any surgical
technique with a potential of low morbidity and
high success. Although many long-term studies have
proven that discectomy without replacement provides
successful results (15-17). In a study by Dimitroulis

(18), discectomy performed with dermal graft has
been reported to cause less crepitation sound during
joint function, compared to discectomy. In a study by
Holmund et al. (19), 24 chronic closed locks patients
and 27 patients with reciprocal clicking underwent
discectomy without replacement. As a result of the
six-month follow-up of the patients, it was found
that their MMO were 35 mm and above, functional
development was at least 40%, and scoring downed
below four in the VAS scale. In our study, among
the patients, who underwent discectomy without
replacement, MMO of those who were at Wilkes stage
[l increased by an average of 12.71 mm, while MMO
of the patients at Wilkes stage IV and V increased by
6.63 mm and 0.8 mm on average, respectively. Among
these patients, the status of those who were at Wilkes
stage Ill and IV were found to be improved in terms
of clicking, locking, pain in the palpation of muscles,
and pain in mandibular movement. However, those
who were at Wilkes stage V (subject 2,6,15) and IV
(subject 10) underwent a high condylectomy due to
the fact that their pains were not relieved. Following
this, improvement was observed in terms of pain
and MMO in four of these patients who underwent
a second surgery. All of thesepatients (subject
2,6,10,15) who underwent a high condylectomy were
relieved post-operatively.

Table 2. Comparision of meanchanges in the clinic outcome variables

Correlation

Preop cliking & postop cliking 26 -0.052 0.800
Preop muscle pain & postop muscle pain 26 0.220 0.279
Preop TMJ pain & postop TMJ pain 26 -0.374 0.060
Preop MMO & postop MMO 26 0.534 0.005*
Preop VAS & postop VAS 26 -0.243 0.233
Preop masticatory efficiency & postop masticatory efficiency (VAS) 26 -0.068 0.741

MMO: Maximum mouth opening, VAS: Visual Analogue scale, TMJ: Temporomandibular joint, *Paired sample t-test

Table 3. According to the Wilkes classification, the difference between pre and post-operative maximum mouth
opening of the patients

Mean difference Standard error Significant Lower bound Upper bound
Wilkes 4 4.83838 2.80937 0.219 -2.1972 11.8740
Wilkes 3
Wilkes 5 9.61111 3.29428 0.020* 1.3611 17.8611
Wilkes 3 -4.8383 2.80937 0.219 -11.8740 2.1972
Wilkes 4
Wilkes 5 4.77273 3.17223 0.307 -3.1716 12.7171

*Tukey’s test
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Six of the patients had bilateral discectomy, while
14 patients underwent unilateral discectomy. Among
those patients who had bilateral discectomy, three of
the patients, whose at least one side was at Wilkes
stage V, underwent a second surgery (subject 2,6,15).
And those patients who had unilateral discectomy,
one of the patients, whose only one side was at
Wilkes stage IV, underwent a second surgery (subject
10) .We attributed this to the fact that patients who
underwent bilateral discectomy with at least one
side at Wilkes stage V had less improvement after
discectomy, compared to other patients (those who
were at Wilkes stage Ill and IV and who underwent
unilateral discectomy).

As stated by Miloro et al. (17), if the jaw is
responsible for the reduction of jaw functions and
if the anatomical problem cannot be solved by non-
surgical and minimally invasive procedures, the disc
must be removed without being inserted again. If the
morphology of the disc is abnormal and it provides a
poor TMJ disc-condyle-fossa relationship, mandibular
movement will be restricted in which the disc must
also be removed (17). In particular, minimal invasive
surgeries such as arthrocentesis and arthroscopy can
be tried to treat abnormalities in the disc position or
morphology of Wilkes stage | to lll. However, as stated
by Zhang et al. (20), minimal invasive surgeries do not
provide a permanent solution for Wilkes stages IV and
V due to the potential risk of relapse. Furthermore,
a temporary vascular tissue formation can be
induced in the region by using a dermis-fat graft of
the disc, temporal muscle flap or fat tissue following
the discectomy. However, jaw movements can be
restricted since fat is too soft and easily shredded and
it creates potential tissue for scar. Dermis-fat graft
is used to fill the joint space after discectomy (21).
Dermis-fat graftsare a physical barrier for heterotypical
bone formation and fibrosis (22,23), but do not always
protect the condyle from degenerative changes like
osteoarthritis (22). In a study by Dimitroulis (22), joint
replacement and condylectomy were required due
to the development of osteoarthritis in eight of 123
patients. In the studies by Hansson et al. (24) and
Takaku et al. (25), MRI findings of the patients, who
underwent discectomy without replacement, have
revealed that the intervening soft tissue having direct
contact with the thick articular surfaces has filled the
joint space. Therefore, the advantages of filling of the
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joint space by abdominal dermis-fat graft or fat graft
after discectomy in these patients may not neutralize
the disadvantages of creating a second surgical site,
post-operative pain, and morbidity. In this case, if
there is a possibility of a degenerative change in the
condyle in the cases whose joint space is filled, should
discectomy performed without replacementbe the
first choice in patients in terms of pain and morbidity?

Nyberg et al. (16) included only the patients with
unilateral internal derangement for whom they
applied discectomy without replacement. In a study
by Miloro et al. (17), 23 patients who underwent
discectomy without replacement (11 were unilateral;
6 were bilateral) were included. In our study, bilateral
discectomy and unilateral discectomy were applied
for six and 14 patients, respectively. A limitation of
our study may be the combined evaluation of patients
who underwent unilateral and bilateral discectomy.
We believe that patients who have operated for the
second time may have changed the result since the
first surgeries were considered in the pre and post-
operative evaluation of pain in the VAS. Because in
our clinical evaluations, post-operative records of
patients who had unilateral discectomy were positive.

Success criteria  for TMJ  meniscectomy,
recommended by second Goss (26) and Holmlund et
al. (8) are as follows:

i. Mild, short and sparse pain without any
concern

ii.  Vertical mandibular movement of more than
35 mm; protrusive and lateral mandibular movement
of more than 6 mm

iii. Being able to consume the routine diet easily
by avoiding hard foods at worst

iv. Stability of changes in possible degenerative
images in imaging

v.  Absence of significant complications

vi. Absence of symptoms for at least two years

In a study by Hansson et al. (24), MMO of all
patients was increased during the one-year follow-up
period, and no pain was reported in 20 of 28 patients,
however, four patients reported residual pain one
year later. Takaku et al. (25) reported no restricted
mouth opening in 31 of 35 patients followed by
long-term MRI, who underwent discectomy without
replacement. Additionally, 32 of the patients
reported no pain while three had pain only in occlusal
movements. Based on i,ii,iii and v no success criteria,
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we believe that we have achieved 80% success in 16 of
20 patients without requiring any second surgery. No
patients at the Wilkes stage Il was required to be re-
operated; our success rate was 100%. However, four
of our patients with Wilkes stage V on one side and
Wilkes stage V or IV on the other were required to be
operated for the second time. This meant 20% success.
However, after performing modified condylectomy in
these patients, our success rate increased to 100%.
We believe that the use of discectomy in cases where
conservative treatment fails is significant. However,
we would like to state that case-adapted treatment is
significant for the patients at Wilkes stage V.

Conclusion

We believe that discectomy surgery without
replacement is a good treatment option to relief
the pain and improve the functions in cases where
conservative treatment fails. Future studies with a
larger patient population evaluating the relationship
between the condyle and fossa in details for longer
period of time will provide a better understanding of
the results.
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Abstract

Trichoepithelioma is a well-differentiated benign follicular tumour. Clinically, it
may either be solitary or multiple. Multiple trichoepitheliomas are often located
on the face and its vicinity. Here, we present this case due to the increasing
number of lesions over ten years, particularly with the lesions blocking the
external auditory canal. This case is presented with clinical, histopathological and
immunohistochemical features, with differential diagnoses. The patient was a
70-year-old female with localised papules on the external auditory canal, ear lobule,
tragus, neck and lower lip. The microscopic examination of the excisional biopsy
from the external auditory canal revealed a tumoural formation surrounded with
stromal fibrosis and mononuclear infiltration, which is composed of basaloid cells
showing peripheral palisading and keratinocytes with infundibular keratinisation.
Upon immunohistochemical studies, the surrounding stroma of the tumour showed
diffuse cytoplasmic positivity for CD34, and focal cytoplasmic positivity for BerEP4.
There was no significant family history in this case. This pathology must be kept in
mind in the differential diagnosis of tumours of the epidermis and skin appendages
which occur on the face and its vicinity.

0z

Trikoepitelyoma, iyi diferansiye benign follikiiler tiimordir. Klinik olarak tek
olabilecegi gibi multipl olarak da izlenebilir. Multipl trikoepitelyoma olgulari
siklikla yiiz ve yliz cevresinde yerlesim gosterir. Bu calismada, 10 yildir sayisi giderek
artan lezyonlar, ozellikle dis kulak yolunu tamamen kaplamasi ile ortaya cikan
klinik bulgulari nedeniyle klinik, histopatolojik, imminohistokimyasal ve ayirici
tani ozellikleri ile bir olgu sunulmaktadir. Yetmis yasinda kadin hastanin lezyonlari
papuller seklinde olup dis kulak yolu, kulak lobulii, tragus, boyun, alt dudakta
lokalizedir. Olgunun dis kulak yolundan alinan eksizyonel biyopsilerin mikroskopik
incelemesinde; stromal fibrozis ve mononiikleer enfiltrasyonun cevreledigi,
periferde palizad yapan bazaloid hiicreler ve enfundibular keratinizasyon
gosteren keratinositlerden olusan tiiméral olusum goriilmistiir. Olguya uygulanan
immiinohistokimyasal calismada; timori cevreleyen stromada CD34 ile yaygin
sitoplazmik boyanma, BerEP4 ile fokal sitoplazmik boyanma gorilmustir. Aile
Oykusl bulunmayan bu hastada lezyonlarin cok sayida olmasi ve klinik bulgulari
nedeniyle trikoepitelyoma olgusu sunulmustur. Yiz ve yiiz cevresi yerlesimli
epidermis ve deri eki kaynakl timérlerde bu antite ayirici tanida diistintilmelidir.
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Introduction

Trichoepithelioma was first described in 1892 by
Brooke and Fordyce under the name “epithelioma
adenoides kystique” (1,2). Trichoepithelioma is a rare
hamartomatous skin tumor that develops from the
germinative cells of the folliculo-sebaceous-apocrine
unit and shows follicular differentiation (3). It is a
type of tumor that occurs as papules with the same
color as the skin, especially in the face area. They are
clinically seen as solitary or multiple (4-6). Multiple
trichoepithelioma shows autosomal dominant
inheritance (7). The histological features of these two
types are the same. In the current case, a patient with
multiple trichoepithelioma obstructing hearing due to
completely covering the outer ear canal around the
face is presented.

Case Report

A 70-year-old female patient was admitted to the
clinic due to the increasing number of skin lesions
which were localized in the the outer ear canal, the
ear lobule, tragus, neck, lower lip and periorbital area
within the 10-year-period. The tumor completely
covered the outer ear canal which also caused hearing
problems (Figure 1,2). Several excisional biopsies were
taken from this area. In the microscopic evaluation,
a tumoral formation consisting of mainly basaloid
cells that made peripheral palisading of nuclei with
keratinocytes showing infundibular keratinization
have been observed. Horn cysts were common
(Figure 3-5).

Figure 1,2. Multiple papules that completely fill the outer ear
canal in the right and left ear

Meandros Med Dent J 2020;21:155-8

Figure 3. Tumoral formation consisting of mainly basaloid cells
that made peripheral palisading of nuclei with multiple horn
cysts, H&E, X100

Figure 4. Tumoral formation consisting of mainly basaloid cells
that made peripheral palisading of nuclei with multiple horn
cysts, H&E, X200
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Figure 5. Tumoral formation consisting of mainly basaloid cells
that made peripheral palisading of nuclei with multiple horn
cysts, H&E, X400
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Figure 6. Diffuse cytoplasmic staining with CD34 in the stroma
surrounding the tumor, X200

In the immunohistochemical study applied to the
case; widespread cytoplasmic staining was observed
with CD34 in the stroma surrounding the tumor which
supported the diagnosis of trichoepithelioma (Figure
6) wheras BerEp-4 which favors basal cell carcinoma
was focally stained in a very limited area. There is no
family history in the case. During the clinical follow-
up, new lesions have been occurring in the similar
area.

Discussion

Trichoepithelioma is a well differentiated benign
tumor originating from the hair follicle (3-8). It can be
clinically solitary or multiple (4-6). Lesions are most
often located in the form of flesh-colored papules
located around the face. In this case, skin papules
were seen around the face, especially the periorbital
area, lower lip, and tragus. The number of the lesions
gradually increased in 10 years. However, atypically it
caused hearing problems due to the large number of
lesions in the outer ear canal. Trichoepithelioma cases
show symmetrical location (9). In our case, the lesions
were also located within a certain symmetry.

Trichoepithelioma may be familial or may occur
sporadically (4,6). There was no family history in this
case.

Although there is no genetic difference between
women and men, trichoepithelioma frequently
occurs in women (10). Lesions complete the
formation processes between the ages of 50-70.
Our patient was a 70-year-old female patient, and
her lesions increased especially in the last 10 years.
In terms of diagnosis, it is necessary to take a biopsy
and evaluate it histopathologically (11). The most
characteristic features of trichoepithelioma are
keratin cysts and basaloid cell groups in the form of
solid and adenoid formations surrounding them (6).
Similar histopathological findings were observed in
our case.

Basal cell carcinoma and trichofolliculoma
are important in the differential diagnosis of
trichoepithelioma. In adults, trichofolliculoma is
developing from hair follicles, which are mostly
dome-shaped lesions that appear as solitary in the
facial region (5). In this study, although our case
is similarly located around the face, it differs from
trichofolliculoma by being in the form of multiple
papules.

Meandros Med Dent J 2020;21:155-8
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It is difficult to differentiate with basal cell
carcinoma in immature trichoepithelioma cases
where keratin cysts are not seen (3). At this point,
immunohistochemical studies are useful in reaching
the diagnosis. The stroma between basaloid areas are
CD34 positive in trichoepithelioma is positive, while
it is negative in basal cell carcinoma (11). In our case,
a similar staining profile was observed. Widespread
cytoplasmic staining was observed with CD34 in the
stroma surrounding the tumor. BerEp-4 was stained
in a very focal area.

Malign transformation is rare in trichoepithelioma
(12,13). In our case, although the lesions increased
in the last 10 years, there was no evidence in favor
of malignancy in multiple biopsies taken from the
lesions.

In our case, the lesions were seen as multiple
papules at different points of the face, especially the
outer ear canal and periorbital area. It caused hearing
loss due to the large number of occurrence in the
outer ear canal.

Local excision is the most significant treatment
method, if the lesion is solitary. The surgical approach
is not meaningful in the presence of multiple tumors
(5). It has been observed that lesions located in the
facial region show recurrence after surgical correction
by dermabration or laser treatment (14). In our case,
the lesions in the outer ear canal were excised locally.
During the follow-up, new lesions occured in the
similar area in the meantime.

Our case was presented because of the high
number of lesions and the clinical appearance that
these lesions caused especially in the outer ear canal.
The absence of a family history makes it difficult to
reach the diagnosis in such sporadic cases, but it is
recommended to keep in mind in the differential
diagnosis.
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Abstract

Acute Respiratory Distress syndrome (ARDS) is an acute, diffuse, inflammatory
lung injury that leads to increased pulmonary vascular permeability, increased
lung weight and loss of ventilated tissue. Since the definition of ARDS, more than
40% of the mortalities is caused by it despite the significant developments in the
management of severe ARDS. The patients who used extracorporeal membrane
oxygenation (ECMO) for severe ARDS treatment had lower morbidity and mortality
rates. In this case report, a patient with coronary artery disease in whom severe
ARDS and septicemia were developed after Candida pneumonia and was treated
with ECMO was presented.

0z

Akut Solunum Sikintisi sendromu (ARDS) pulmoner vaskiiler gecirgenlikte artis,
akciger agiriginin artmasi ve havalanan doku kaybina yol acan akut, yaygin,
enflamatuvar bir akciger hasaridir. Agir ARDS, ilk tanimlanmasindan bu yana
yonetimindeki nemli gelismelere ragmen, %40'tan fazla mortaliteye neden olmaya
devam etmektedir. Agir ARDS tedavisinde ekstrakorporeal membran oksijenasyonu
(ECMO) yapilan hastalar daha diisiik morbidite ve mortalite oranlarina sahiptir. Bu
olguda koroner arter hastaligi olan Candida pnémonisi sonrasi ARDS ve septisemi
gelisen hastada ECMO tedavisi uygulanmistir.
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Introduction

Acute Respiratory Distress Syndrome (ARDS)
is an acute, diffuse, inflammatory lung injury that
leads to increased pulmonary vascular permeability,
increased lung weight, and loss of ventilated tissue.
ARDS diagnostic criteria include new or worsening
respiratory symptoms within a week, bilateral
opacities that are compatible with pulmonary edema
and cannot be explained by other reasons in chest
X-ray or computerized tomography (CT) in the lack of
heart failure or loading of excessive fluid to explain
respiratory failure and the rate of arterial oxygen
pressure (PaO,)/fraction of inspired oxygen (FiO,)
<300 when positive end-expiratory pressure (PEEP) is
25 cmH,0. When PEEP is 25 cmH,O with mechanical
ventilation, if PaOZ/FiOZis <100, it is defined as severe
ARDS (1). Despite the significant developments in the
management of severe ARDS since its definition, it
causes more than 40% of the mortalities (2).

Extracorporeal membrane oxygenation (ECMO),
which is a kind of extracorporeal life support (ECLS),
provides oxygenation and carbondioxide elimination
in one of two main configurations, either venoarterial
(VA) or venovenous (VV). VV ECMO is used mostly
in adult patients and represents 78% of ECLS use in
this population (3). The patients who used ECMO
for severe ARDS treatment had lower morbidity and
mortality rates (1). In this case report, a patient with
coronary artery disease in whom ARDS and septicemia
were developed after Candida pneumonia and who
was treated with ECMO was presented. However, the
patient died on the 7" day of her admission to the
intensive care unit.

Case Report

A 78-year-old woman with diabetes mellitus,
hypertension, coronary heart disease, coronary stent
and thyroidectomy was admitted to the intensive
care unit. Her general condition was poor, she was
confused, Glascow Coma Scale (GCS) score was 11
and the oxygen saturation was low (SpO,: 80-90).
Informed consent was obtained from the patient and
relatives. There were bilateral diffuse ground-glass
infiltrations in the chest X-ray. The auscultation of the
lungs revealed bilateral coarse crackles.

The arterial blood gas (ABG) showed pH: 7.2,
pO,: 35 mmHg, pCO,: 67 mmHg and Sa0;: 57, she
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was intubated and followed-up with synchronous
intermittent mandatory ventilation in pressure
support mode on FiO,: 100% PEEP: 15 cmH,O in
mechanical ventilator.

A 12 F central venous catheter was placed and
the patient was anaesthetized with 0.4 mg/kg/
hour propofol infusion. In the following hours, the
mode was switched to pressure-regulated volume
control and recruitment maneuver was applied to
the patient. Noradrenaline infusion of 0.15 mcg/kg/
min was added to the treatment of the hypotensive
patient and in addition to piperacillin + tazobactam
treatment, levofloxacin was added.

According to the trans-thoracic echocardiography,
pulmonary arterial pressure was 60 mmHg. The
patient who was considered to have right heart
failure and pulmonary hypertension was started on
clopidogrel and sildenafil treatment. The culture from
the bronchoalveolar lavage taken with bronchoscopy
reported Candida growth. Anidulafungin was started
to the patient with multiorgan failure such as hepatic
and renal failure.

We decided to start VA ECMO support when the
ABG of the patient showed pH: 7.15, pO,: 50.9 mmHg,
pCO,; 72 mmHg, Sa0,: 82. ECMO catheters were
placed to the left femoral artery and vein. After the
heparine bolus of 80 u/kg, the maintenance infusion
was started at the dose of 18 u/kg/hr. The efficacy
of the administered heparine was controlled with
activated clotting time (ACT). The ACT was tried to be
kept between 150-200. In the follow up, anisocoria
was detected in the patient. The GCS was 3-4 so
cranial CT was obtained. In cranial CT, a probably
acute hemorrhage area with focally characterized
diffuse areas of parenchymal hemorrhage which
reached to 7.5 cm at the widest diameter, which was
hypodense centrally with a peripheral hyperdence
rim that was considered to belong to the hemorrhage
and which was at the level of corpus callosum in the
middle line and extending partially to the opposite
hemisphere, which occurred on the basis of a possible
infection or old hemorrhage was observed in left
frontal region. There was acute hematoma in the left
at the level of basal ganglia and diffuse hemorrhage
in the ventricules. There was diffuse hemorrhage also
within the cerebellar folia, bilateral sylvian fissures
with the right side being more prominent and in the
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subarachnoid spaces in the bilateral fronto-parietal
regions.

Discussion

ARDS was firstly defined in 1967. Ashbaugh et al.
(4) reported a mortality rate of 58% in 12 patients with
ARDS. Gille and Bagniewski (5) collected data from 7
countries, 233 ARDS patients were treated with ECMO
by 90 health care providers. The cumulative survival
rate was 15%.

Between 1986-2006, Brogan et al. (6) examined the
registry of Extracorporeal Life Support Organization,
which is an international network, to create the first
major international multicenter database of ECMO
for severe ARDS. That registry included 1.473 patients
with a mean age of 34 years and their 78% were treated
with VV-ECMO for the mean duration of 154 hours.
The discharge rate and overall survival rate were 50%.
Mortality associated risk factors were advanced age,
decrease in the patient’s weight, prolonged ventilation
time before ECMO, arterial blood pH being lower than
7.18, underlying reason of respiratory failure and the
complications of ECMO. VV ECMO was associated
with increased survival compared to VA ECMO. About
9% of patients had radiographic findings related to
cerebral infarction, bleeding or brain death (6).

The most important complication of ECMO in
the first years was bleeding. Knoch et al. (7) showed
surface-heparinized ECMO circuits and membranes
reduced daily blood loss and required intravenous
heparin dose. The survival rate was higher in patients
treated with heparinized systems. During ECMO
treatment, in a study using standard anticoagulation
therapy with unfractionated heparin as continuous
infusion followed by repeated measurements of ACT
or activeted partial thromboplastin time (APTT), ACT
values were found to be within the range of 180-220
second and the target APTT level was desired to be
at least 1.5 times higher than the upper limit of the
normal reference interval (8). Heparin and albumin
coated cannulas were used in our patient. Heparin
dose was regulated with ACT follow-ups and it was
kept between 150-200.

Intracerebral hemorrhage or infarction in ECMO
is a devastating and often fatal complication that
occurs 10% to 15% of patients with ARDS (9). In the
the Australian and New Zealand-ECMO series, 43% of
deaths were associated with intracranial hemorrhage

(ICH) (10). Seventy-four adults who received VA
ECMO at a single center, the ICH rate was 18.9%. ICH
risk increases with female gender, heparin use, renal
insufficiency, dialysis need and most importantly, in
correlation with thrombocytopenia. Mortality was
92.3% in patients with ICH whereas 61% in non-ICH
patients (11). The emergence of ICH in the patient
who fulfilled all criteria increased the risk of mortality.

The most important complication may be infection
and sepsis. The large surface of the synthetic material
is prone to colonization and infection. Of ECMO
patients, 79% died from multi-organ failure or septic
shock (12). The risk of bacteremia and fungemia is
high in ECMO patients, because blood is in contact
with artificial surfaces on which bacteria and fungi
can easily spread. Cannulas allow skin bacteria to
enter the bloodstream. There are no guidelines
regarding prophylactic antibiotic or antifungal therapy
for ECMO (13). Coagulase-negative Staphylococci
and Candida species are common causes of ECMO-
associated bloodstream infection, and the risk of
infection with Stenotrophomonas maltophilia and
Aspergillus species may increase in patients with long-
term ECMO treatment (14). Despite the initiation of
the treatment for Candida pneumonia in our case,
perhaps the ECMO treatment has increased the risk
of septicemia.

The incidence of right ventricular failure (RVF) in
ARDS was reported as 9.6%-25%. The main reason
for the development of RVF in ARDS is the increased
pulmonary vascular resistance (PVR). Mechanical
ventilation with PEEP also causes increase of PVR
(15). In the studies on hemodynamic variables of
pulmonary hypertension related RVF and survival
with pulmonary arterial hypertension, low cardiac
index and high mean right atrial pressure were
observed to be associated with poor survival (16).
When RV failure develops, VV ECMO can be changed
to VAV mode to evacuate RV volume and RV shear
stress, or VAV mode is preferred for the treatment of
RVF and ARDS (17). VA ECMO mode was preferred
in our patient with pulmonary hypertension and
RVF.

Severe ARDS is associated with high morbidity and
mortality rates in patients treated with mechanical
ventilation in intensive care units. In recent years,
the marked advances in ECMO technology have led
to safer initiation and maintenance of this life-saving
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treatment and reduced its risks regarding the patients.
However, further well-designed, randomized clinical
trials are needed before widespread use of treatment
is accepted in suitable patients with severe ARDS.
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Abstract

Guillain-Barré  syndrome (GBS), an acute demyelinating inflammatory
poliradiculopathy, is characterised by rapidly progressive, symmetrical, ascending
weakness and areflexia. The disease usually occurs after 1-3 weeks of infection,
vaccinations, trauma, surgical interventions and immunosuppression. Facial
diplegia and paraesthesia which is a rare GBS variant has no weakness whereas,
GBS is present with weakness which usually begins from lower extremities. In this
article, three cases were presented to emphasise the importance of GBS in patients
with facial diplegia.

0z

Guillain-Barré sendromu (GBS); hizli progresif, simetrik, asendan yayihmli giigstizliik
ve arefleksi ile karakterize akut, demiyelinizan, enflamatuvar poliradikilopatidir.
Hastalik ¢ogunlukla 1-3 hafta once gegirilmis enfeksiyon, asilanma, travma,
cerrahi girisimler ve immiinsupresyon gibi durumlar sonrasinda ortaya ¢ikmaktadir.
Cogunlukla alt ekstremitelerden baslayan gligsiizliikle prezente olurken nadir
gorilen bir GBS varyanti olan fasiyal dipleji ve parestezide ise motor kayip yoktur.
Bu yazida; fasiyal dipleji ile gelen hastalarda GBS'nin de 6nemini vurgulamak icin
lic olgu sunulmustur.

Introduction

Guillain-Barré syndrome (GBS); acute demyelinating inflammatory
poliradiculopathy, is characterized by rapidly progressive, symmetrical,
ascending weakness and areflexia. GBS has become the most common
disease causing acute generalized flask paralysis after the decrease in
the frequency of poliomyelitis.

The incidence is 1-2/100,000. Generally patients apply to the clinic
with a complaint of weakness. Weakness may begin in the lower
extremities and spread to the arm, face, and oropharyngeal muscles.
Rarely, there may be start an onset of extremity proximals or facial
weakness (1). In this article, in order to emphasize the importance of
GBS among the differential diagnoses in facial weakness, 3 cases of
GBS who presented with facial diplegia were presented.
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Case Reports

Case 1

A male aged 33 years had neck pain applied to
the another hospital but no significant findings were
detected in the examination. Five days later, he
presented to our hospital with difficulty in swallowing
and speaking. Systemic examination was normal. In
the neurological examination of the patient, he was
fully orientated. Lack of gaze was not detected. There
was significant bilateral facial weakness on the right
side of the patient.

Speech of the patient was dysphonic. Neck flexion
was 4+/5, extension was 5/5, and lower and upper
extremities were 5/5 on the patient’s muscle strength
examination. Sensory deficit was not detected in the
patient. Deep tendon reflexes (DTRs) were hypoactive
at the upper and lower extremities and no clonus
and extensor plantar response. The patient was
hospitalized with a initial diagnosis of GBS. There was
no history of infection, trauma and vaccination in the
anamnesis of the patient recently. No pathological
findings were detected in whole blood tests,
biochemistry tests and infectious markers. Cranial
magnetic resonance imaging (MRI) was taken to
exclude demyelinating disease, mass and vasculitic
lesions was evaluated as normal. In the lumbar
puncture test, cerebrospinal fluid (CSF) did not have
any cells and the CSF protein was found to be 761
mg/dL. In the Electromyography (EMG) test, findings
compatible with sensorimotor polyneuropathy with
demyelinating feature were obtained. The patient was
diagnosed with GBS and intravenous immunoglobulin
(IVIG) treatment was administered at a dose of 0.4 g/
kg/day for five days. After the treatment, the patient’s
speech improved, eye closing capacity improved,
swallowing difficulties decreased. It was observed
that facial weakness on the right side of the patient
decreased after 16 months of treatment.

Case 2

A 36-year-old male patient complained of
numbness in his hands and feet 15 days ago. After
10 days, the patient was admitted to with us the
complaints of weaked eye closing and speech
impairment. Systemic examination was normal. In the
neurological examination of the patient, he was fully
orientated. Lack of gaze was not detected. There was
peripheral type facial paralysis on the right side of the
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patient and eye closing was weak on the left side. In
the examination of muscle strength, neck flexion was
4/5, bilateral 4+/5 in the distal upper extremities,
proximal and distal 5/5 in the lower extremities. DTRs
were not seen at the lower, while biceps and triceps
reflexes were not seen at the upper extremities,
and styloradial reflex was hypoactive. There was no
sense of deficit. No pathological reflex was detected.
The patient was hospitalized with a initial diagnosis
of GBS. In his anamnesis, it was learned that he
had a history of upper respiratory infection about 3
weeks ago. In whole blood tests and biochemistry
tests, no pathological findings were detected in
infectious markers. Cranial MRI was taken to exclude
demyelinating disease, mass and vasculitic lesions
was evaluated as normal. In the lumbar puncture
test, CSF did not have any cells and the CSF protein
was found to be 70 mg/dL. In the EMG test, findings
compatible with sensorimotor polyneuropathy with
demyelinating feature were obtained. The patient
was diagnosed with GBS and IVIG treatment was
administered at a dose of 0.4 g/kg/day for five days.
After the treatment, the patient’s eye closing was
better and in the examination of muscle strength the
neck flexion became 5/5. At the control of the patient
after 12 weeks, it was observed that the examination
findings completely improved.

Case 3

A 49-year-old male patient complained of pain in
the waist and legs 10 days ago, and steroid therapy
was initiated due to peripheral type facial paralysis
due to the development of weakness in the left facial
half. He applied to our hospital after the patient feel
weakness in the right half of the face a few days later.
Systemic examination was normal. In the neurological
examination of the patient, he was fully orientated.
Lack of gaze was not detected. There was significant
bilateral facial weakness on the left side of the
patient. In the examination of muscle strength, there
was no deficit. DTRs were not seen at the upper and
lower extremities. Sensory deficit and pathological
reflex were not detected. Nerve transmissions were
detected normally in EMG. While F responses were
normal at the upper extremities, tibial F response
was extended at the left lower extremities. The
findings were considered significant in terms of early
polyneuropathy. Thepatient was hospitalized with a
initial diagnosis of GBS. No pathological findings were



Arikan et al. Guillain-Barré Syndrome 165

detected in whole blood tests, biochemistry tests,
Lyme test and infectious markers. Cranial MRI taken
to exclude demyelinating disease, mass and vasculitic
lesions was evaluated as normal. In the lumbar
puncture test, CSF did not have any cells and the CSF
protein was found to be 113 mg/dL. It was observed
that F responses disappeared in the control EMG
performed 10 days later. The patient was diagnosed
with GBS and IVIG treatment was administered at a
dose of 0.4 g/kg/day for five days. It was observed
that the patient’s examination findings completely
regressed at the 2" month control after discharge.

Discussion

Peripheral facial paralysis is one of the most
common neuropathies, but it is often idiopathic.
Bilateral involvement is seen in 0.3% of facial paralysis
and there is an underlying cause. In facial diplegia;
conditions such as Lyme disease, Mobius syndrome,
GBS, sarcoidosis, infectious mononucleosis, leukemia,
meningitis, head trauma, multiple sclerosis should be
considered. Although GBS is often seen as weakness
starting from the lower extremities and spreading
upwards, there are varying variants of starting and
progression. Facial diplegia and paresthesia is one of
the rarely seen GBS variants, and it appears as facial
diplegia and paresthesia in the extremities and no
motor loss is expected (2).

The majority of patients have a history of infection
1-3 weeks ago as seen in GBS. Less frequently, it can
occur after vaccination, trauma, surgical procedures,
andimmunosuppression. Cytomegalovirus, Epstein-Barr
virus, varicella-zoster virus, hepatitis A virus, hepatitis
B virus, haemophilus influenza, campylobacter jejuni
are some microorganisms that have been linked to
GBS. Symptoms reach the highest level in the first
2-4 weeks in GBS. Rapid progression of the disease,
bulbar involvement, development of autonomic
dysfunction, accompanying facial diplegia are signs of
poor prognosis. Approximately 70% of patients with
bulbar involvement require a mechanical ventilator. In
patients with autonomic dysfunction, deaths due to
cardiac arrhythmias can be observed, so if possible,
patients should be monitored closely in intensive care
conditions. Significant improvement was observed
in the prognosis of GBS with the improvement of

intensive care conditions. Mortality rates, previously
which were up to 33%, it had declined to 5%.

The diagnosis is made with clinical findings. While
there is no cell increase in CSF examinations, protein
increase is an expected finding. However, the lack of
an increase in protein does not exclude the diagnosis
of GBS, it may be related to its early stage. The most
common electrophysiological abnormalities include
prolongation of distal motor responses and F wave
latency, absence or loss in F waves, conduction block,
decrease in distal compound muscle action potential
amplitudes and slowing in motor transmission
rates (3).

In treatment, IVIG and plasmapheresis are
administered. Studies have shown that neither
treatment method is superior to each other.
However, because of the experienced center
requirement for plasmapheresis and higher risk of
developing complications, IVIG; It has become the
first choice in GBS treatment due to its ease of use.
In patients administered IVIG, complications such
as anaphylaxis, aseptic meningitis, congestive heart
failure, thrombotic events, and acute renal failure
can be observed (4). Therefore, plasmapheresis
is recommended in cases such as hyperviscosity,
congestive heart failure, chronic kidney failure and
congenital IgA failure (5).

As a result, facial diplegia is a rare condition and
the underlying causes need to be investigated. In cases
such as accompanying paraesthesia or weakness,
GBS should be carefully examined and diagnosis
should be supported by electrophysiological and CSF
examination.
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Abstract

Here, we present a case of bicipital fasciitis after intraarticular injection of the
shoulder joint. Bicipital fasciitis was diagnosed using real-time ultrasonography. The
infection was probably due to non-compliance with aseptic conditions. Therefore,
we also want to emphasise the importance of using an aseptic technique.

0z

Bu makalede gercek zamanli ultrasonografi ile tani koydugumuz, eklem ici
enjeksiyon sonrasi gelisen bir bisipital fasiit olgusu sunduk. Enfeksiyon muhtemelen
aseptik kosullara uyulmamasi nedeniyle gerceklesmisti. Bu ylizden bu yazida aseptik
teknigin 6nemini de vurguladik.

Introduction

There are few publications on the bicipital fascia infections in the
literature, most of them are on necrotizing fasciitis (NF) of the fascia. Itis
reported that bicipital fascia infections leads to confusion in differential
diagnosis (1). There is a paucity of signs seperates necrotising fasciitis
from non-necrotising soft tissue infection or inflammation. Patients
complain of pain, erythema, and swelling in both conditions, but tense
oedema and/or bullae or skin necrosis are reported as diagnostic for
necrotising fasciitis (2). Making early diagnosis of NF and making
differential diagnosis from non-necrotising fascia infection is important
because NF is a condition with significant mortality rate. Mortality for
NF has been observed to be approximately 30% and it is reported
that delay in definitive treatment because of failure to recognise and
diagnose the condition at first presentation is the most common cause
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of mortality (3,4). We reported here a case of bicipital
fasciitis diagnosed at early stage using real-time
imaging with ultrasonography (US) who underwent
ultrasound guided aspiration simultaneously. We
think, infection was most likely related to non-
compliance with aseptic conditions. So, we also want
to emphasize the importance of aseptic technique.

Case Report

A 53-year-old female patient was admitted with
a complaint of severe pain spreading from her
right shoulder to her elbow. Intraarticular sodium
hyaluronate injection had been performed one month
before due to right shoulder pain. Two days after the
injection, the pain began spreading from the shoulder
to the volar side of the arm and swelling developed in
the volar aspect of the forearm.

The patient had not been able to sleep because
of the pain for the past week and was suffering from
sweating and fever at night. She did not describe a
trauma to the arm or an infection. Locomotor system
examination of the neck and upper limbs revealed
the following: Right shoulder flexion was limited and
painful in the middle of the joint range of motion.
Passive movements of the elbow passive were in
normal limits but painful. The voluntary flexion and
supination of the elbow could not be made due to
pain. She had a slight reddening on the skin over the
biceps brachii muscle and a 10 cm x 8 cm swelling
which was painful in palpation.

The patient underwent ultrasonographic
evaluation. Ultrasonographic examination shows
intense effusion around the biceps tendon. When
the probe was moved towards the biceps muscle,
the appearance of the effusion around the tendon
disappeared, but a little later, a collection of liquids
measuring about 11cm x 6 cm and 15 mm in depth
was observed in the biceps fascia (Figure 1A, 1B).
Inflammatory tissue gave ++ Doppler signal. Real-time
US guided aspiration was performed. Because of the
purulent nature of the aspirated liquid (Figure 2), the
patient was referred to infectious diseases clinic.

Methicillin sensitive Staphylococcus aureus (S.
aureus) was isolated from the aspirate culture. The
patient was hospitalized. Laboratory findings were
as follows: Erythrocyte sedimentation rate: 87 mm/
h; C-reactive protein: 7.78 mg/dL, white blood cell
count: 18,300/mm?3, urine culture: contaminant,
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biochemical analysis: normal, and brusella
agglutination test: negative. 4x1.5 gr/day Sulbactam
+ Ampicillin treatment was started to the patient.
After 11 days, significant improvement was observed
and the patient was discharged with oral Amoklavin
2x1 gr/day treatment. At 3 weeks after discharge
from hospital, his clinical symptoms declined; pain
decreased and range of motion of the shoulder joint
increased significantly. Signed consent form was
obtained from the patient.

Discussion

The causes of necrotising soft tissue infection in
the extremities are usually related to trauma, chronic
wound infections, diabetes, obesity, chronic liver
disease, immune suppression, alcoholism, intravenous
injections, etc. It is usually a polymicrobial rather

Figure 1. Liquid collection and synovial hypertrophy observed
in the biceps fascia. A) Sagittal imaging, B) Axial imaging
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Figure 2. A sample of aspirated fluid

than a monomicrobial infection (5,6). Polymicrobial
NF is usually caused by enteric pathogens, whereas
monomicrobial NF is usually due to skin flora. Yoshii
et al. (7) reported a case of NF due to the injection
of oral flora. Monomicrobial infection with S. aureus
has been rarely reported as a cause of necrotising
fasciitis. McHenry et al. (8) reported monomicrobial
infections in 12 of 65 patients with NF. Only two of
them had S. aureus infections. In another study, two
of 6 patients with monobacterial infections had S.
aureus infections among 83 patients with NF (9). S.
aureus is a ubiquitous pathogen and one of the most
common causes of severe community-associated
infections of skin and soft tissue (10). It was also
isolated from the oral cavity (11). In our case, S. aureus
may be contamined from the the patient’s skin or oral
flora. Moreover it may be contamined from the oral
flora of physician applying the injection procedure
to the shoulder. So, we think that, it is important to
use aseptic technique while injecting, as well as to
use masks especially during periods when upper
respiratory tract infections are increasing.

In our case, infection may have reached to bicipital
fascia from injection site at the shoulder using fascial
way. Stecco et al. (12) described that the pectoralis
major fascia appeared to continue with the axillary,
deltoid and brachial fascia. They reported that the
fascia covering pectoralis major continued with the
brachial fascia in two distinct ways: 1. the fascia
overlying the clavicular part of pectoralis major had a
thickening of collagen fibres extending in direction of
the anterior brachial fascia; 2. the fascia covering the
costal part continued with the axillary fascia and then
with the medial brachial fascia.

US is the most practical and rapid method of
obtaining images of the musculoskeletal system. It
provides diagnostic benefits in daily clinical paractise
because it is portable and relatively inexpensive
(13). US offers many advantages for patients and
physicians. It is well accepted by the patients because

it is a noninvasive method with a quick scan time
and without radiation. US also provide several
advantages for clinicians. The ability to visualize
needles and target structures in real time makes
it an ideal tool for the guidance procedures used
in diagnosis and management of musculoskeletal
diseases. Its flexibility, availability, and low cost make
it the best tool to guide interventional therapeutic
procedures in musculoskeletal system lesions such as
drainages of abscesses, bursitis, treatment of cystic
lesions (ganglions, Baker’s cysts), arthrocentesis,
injection of substances in joints and soft tissues, and
aspiration of calcific tendinitis (14).

The early diagnosis of musculoskeletal lesions
using US can sometimes protect the patient from
serious mortality. Testa et al. (15) reported a case
of nonclostridial NF with extensive myonecrosis
attributable to infiltrative procedure and detected
early by bedside US in emergency department. They
concluded that the bedside US may save time for the
prompt management of life-threatening necrotising
infections. Similarly with this report, in our case, the
early diagnose of fasciitis was made possible through
US. As shown in the images, blind aspiration of the
fasciitis coludn’t be possible due to synovial reaction.
We able to get fluid sapmles thruough the US guided
technique and thus, we able to make early detection
of pathogen. In this way, we can be prevented the
development of severe NF which may cause severe
mortality.

In this article, we aimed to emphasize the
importance of aseptic technique during injection
and the use of US in the early diagnosis of soft tissue
infections.
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