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Publication Policy

Bagcilar Medical Bulletin considers for publication papers in
the following categories:

- Original researches,
- Brief researches,

- Case reports,

- Reviews,

- Letters to the editor

The journal gives high priority to original studies in publication
because of aiming to add the findings of searches in Turkey to
international scientific knowledge, to share them within the
international science milieu and to constitute the introduction
of Turkish scientists. The review articles to be published in the
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Papers that have not been published before or under evaluation
by other publications are accepted for evaluation by the
journal, if approved by each of the author. Publication board
may amend manuscripts upon informed consent of authors.
Editors and redactors are fully empowered to correct mistakes
related to orthography, citation as given in National Library of
Medicine MEDLINE/PubMed Resources.

For quoted texts, tabulated data and graphics from published
papers, author has to obtain permission from the author(s)
or the owner of the publishing rights of the source article and
indicate the allowance in the paper. Author(s) is responsible to
obtain such permissions.

Short presentations that took place in scientific meetings
can be referred if announced in the article. The editor hands
over the formally acceptable papers to at least two national/
international referees for evaluation and gives green light for
publication upon modification by the authors in accordance
to the referees’ claims. Changing the name of an author

(omission, addition or order) in papers submitted to the journal
requires permission of all declared authors. Refused papers and
graphics are not returned to the author.

Author Responsibilities

It is authors’ responsibility to ensure that the article is in
accordance with scientific and ethical standards and rules. And
authorsshould ensure thatsubmitted workis original. Theymust
certify that the manuscript has not previously been published
elsewhere or is not currently being considered for publication
elsewhere, in any language. Applicable copyright laws and
conventions should be followed. Copyright material (e.g.
tables, figures or extensive quotations) should be reproduced
only with appropriate permission and acknowledgement.
Any work or words of other authors, contributors, or sources
should be appropriately credited and referenced. The author(s)
must have contributed to the submitted manuscript and must
declare that they were involved in substantial contributions
to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; drafting the
work or revising it critically for important intellectual content;
final approval of the version to be published; and agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved. Those
who do not meet all the above criteria should be named
in the acknowledgements. Fund raising, data collection or
supervision of the research group are not sufficient roles to be
accepted as an author. The order of names in the author list of
an article should be a co-decision and it should be indicated in
the Copyright Transfer Form. The individuals who do not meet
the authorship criteria but contributed to the study should take
place in the acknowledgement section. Individuals providing
technical support, assisting writing, providing a general
support, providing material or financial support are examples
to be indicated in acknowledgement section. Written informed
consent should be taken from the persons whose participations
are indicated in the acknowledgement section.

All authors must disclose all issues concerning financial
relationship, conflict of interest, and competing interest that
may potentially influence the results of the research or scientific
judgment. All financial contributions, supports or sponsorship
of projects must be clearly explained.

When an author discovers a significant error or inaccuracy
in his/her own published paper, it is the author’s obligation
to promptly cooperate with the Editor-in-Chief to provide
retractions or corrections of mistakes. The Author Contribution
Form, indicating the authors’ contribution to the manuscript
and the ICJME Form for Potential Conflicts of Interest should
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the information related to submitted manuscripts is kept as
confidential and must report to the Editor-in-Chief if they are
aware of copyright infringement and plagiarism on the author’s
side.

A reviewer who feels unqualified to review the topic of a
manuscript or knows that its prompt review will be impossible
should notify the Editor-in-Chief and excuse himself from the
review process.

The editor informs the reviewers that the manuscripts
are confidential information and that this is a privileged
interaction. The reviewers and editorial board cannot discuss
the manuscripts with other persons. The reviewers are not
allowed to have copies of the manuscripts for personal use and
they cannot share manuscripts with others. Unless the authors
and editor permit, the reviews of referees cannot be published
or disclosed. The anonymity of the referees is important. In
particular situations, the editor may share the review of one
reviewer with other reviewers to clarify a particular point.
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Please review the COPE publication ethics guidelines on: http://
publicationethics.org/files/Peer%20review%20guidelines.pdf

Open Access Statement

This is an open access journal which means that all content is
freely available without charge to the user or his/her institution.
Users are allowed to read, download, copy, distribute, print,
search, or link to the full texts of the articles in this journal
without asking prior permission from the publisher or the
author.

Publication Ethics and Publication Malpractice Statement
Standards and Principles

Bagcilar Medical Bulletin is committed to upholding the highest
standards of publication ethics and observes the following
principles of Publication Ethics and Malpractice Statement
which is based on the recommendations and guidelines for
journal editors developed by the Committee on Publication
Ethics (COPE), Council of Science Editors (CSE), World
Association of Medical Editors (WAME) and the International
Committee of Medical Journal Editors (ICMJE).

All submissions must be original, unpublished (including as
full text in conference proceedings), and not under the review
of any other publication synchronously. Each manuscript is
reviewed by one of the editors and at least two referees under
double-blind peer review process. We reserve the right to use
plagiarism detecting software to screen submitted papers at all
times. We check for plagiary and fraudulent data; falsification
(fabrication or manipulation of research data, tables, or
images) and improper use of humans or animals in research.
All manuscripts not in accordance with these standards will be
removed from the publication. This also contains any possible
malpractice discovered after the publication. In accordance
with the code of conduct we will report any cases of suspected
plagiarism or duplicate publishing.

We follow the COPE Ethics Flowcharts for dealing with cases of
possible scientific misconduct and breach of publication ethics
(http://publicationethics.org/resources/flowcharts )

Human and Animal Rights, Informed Consent, Conflict of
Interest

Bagcilar Medical Bulletin adopts highest ethical and scientific
standards and ensures that it is free of influences regarding
commercial interests. It is authors’ responsibility that the
articles are in accordance with ethical codes of conduct. Bagcilar
Medical Bulletin takes as principle to comply with the ethical
standards of 1975 Helsinki Declaration-Ethical Principles
for Medical Research Involving Human Subjects- revised in
2004-http://www.wma.net/en/30publications/10policies/
b3/index.html and WMA Statement on Animal Use in
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Biomedical Research-revised in 2006 http://www.wma.net/
en/30publications/10policies/al8/

For this reason, regarding the subjects of clinical experiments,
it should be indicated in the submitted manuscripts definitely
that the above mentioned codes of conduct were applied.
Besides approvals, from national or local ethical committees
should be sent together with the papers as well. Manuscripts
thatreport the results of experimental investigation with human
subjects must include a statement that informed consent was
obtained after the procedure(s) had been fully explained. In the
case of children and those under wardship or with confirmed
insanity, authors are asked to include information about
whether the legal custodian’s assent was obtained. And a letter
of affirmation signed by all authors, confirming the collection
of informed consents has to be sent to the journal.

Identifying information such as names, initials, hospital
numbers, dates, photographs, and family pedigree must be
avoided, unless disclosure is allowed by written consent of
patient or the legal custodian of the patient. Informed consent
for this purpose requires that an identifiable patient be shown
in the manuscript to be published. Patient consent should
be written and archived either with the journal, the authors,
or both, as dictated by local regulations or laws. It must be
mentioned in the text that informed consent was obtained
from the participants. Especially for case report, identifying
information should be avoided as much as possible. Eye
masking on photos is not sufficient to conceal the identity of the
patient. Authors have to stipulate lack of impact on scientific
significance in case of changing the identifying information.
Written informed consent should be taken from the patients
presented in case studies; and it should be indicated in the
manuscript.

Authors have to confirm in the section “Materials and
Methods” that study has been conducted in compliance to
above mentioned principles, approvals have been obtained
from related institutional ethical committees and informed
consents were collected.

When reporting experiments on animals, authors should
indicate whether the institutional and national guides for the
care and use of laboratory animals were followed as in “Guide
for the Care and Use of Laboratory Animals” (www.nap.edu/
catalog/5140.html) and approval from ethical committee
should be taken. The editor and the publisher do not guarantee
or accept responsibility for the published features or definitions
of commercial products. If there is direct or indirect grant
support, it should be acknowledged in the section titled
“declaration of interest” and should include the full name of the
sponsor and grant number. Existence or lack of sponsorship of

any kind as well as the type of sponsorship (consulting etc) has
to be acknowledged, as well.

Adopts WAME’s definition http://www.wame.org/about/
wame-editorial-on-coi which states that conflict of interest
exists when author, peer reviewer or editor has a competing
interest that could unduly influence (or be reasonably seen to
do so) his or her responsibilities in the publication process.
The types of competing interests that should be declared
include financial ties, academic commitments, personal
relationships, political or religious beliefs, institutional
affiliations. The conflict of interest is to be acknowledged in
the manuscript.

Language

The language of the Bagcilar Medical Bulletin is American
English. In addition, abstracts of the articles are published in
both English and Turkish, and abstracts in both languages are
requested from the authour(s).

Manuscript Organization And Format

All correspondence will be sent to the first-named author
unless otherwise specified. Papers should be accompanied
by a cover letter indicating that the paper is intended for
publication and specifying for which section of the Journal it
is being submitted (i.e., original research article,brief research
article, review article, case report or letter to the editor). In
addition, a Copyright Transfer Form, Author Contribution
Form and ICJME Form for Disclosure of Potential Conflicts
of Interest must be submitted. Authors will be notified of
the receipt of their paper and the number assigned to it. The
number should be included in all further correspondence. All
parts of the manuscript, including case reports, quotations,
references, and tables, must be double-spaced throughout. All
four margins must be at least 2.5 cm. The manuscript should
be arranged in the following order, with each item beginning a
new page: 1) title page, 2) abstract, 3) text, 4) acknowledgement
5) references, and 6) tables and/or figures. All pages must be
numbered consecutively.

Title Page

On the title page, include full names of authors, academic or
professional affiliations, and complete address with phone, fax
number(s) and e-mail address (es) of the corresponding author.
Acknowledgments for personal and technical assistance should
be indicated on the title page.

Abstract and Key Words

Title of the manuscript in English should be written in English
abstract, and a Turkish title must be for Turkish abstract.. All
articles should include abstract and keywords. For abstracts are
most distinct parts of an article and take place on the electronic
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databases, author should be sure that abstract represents the
content of the article accurately. Abstract should inform about
the basis of the study and include the purpose, basic procedures
(selection of cases and laboratory animals, observatory and
analytical methods), key findings and conclusions. New and
significant apects of the study or observations should be
stated. Up to 3-10 key words in English and in Turkish should
be in accordance with National Library of Medicine’s Medical
Subjects Subheadings (MeSH).

Manuscript Types
Original Research

Original research articles report substantial and original
scientific results within the journal scope. Original research
articles comprised of Abstract, Key Words, Introduction,
Material and Methods, Results, Discussion, Conclusion,
References and Table/Figures. The abstract should be
structured as the following.

Abstract

The abstract should be no longer than 500 words and structured
as follows: objective, method, results, and conclusions.
Objective -the primary purpose of the article; Material and
Method(s) -data sources, design of the study, patients or
participants, interventions, and main outcome measures;
Results -key findings; Conclusions -including direct clinical
applications.

Key Words

Up to 3-10 key words in English and in Turkish should be in
accordance with National Library of Medicine’s Medical
Subjects Subheadings (MeSH).

Introduction

This section should contain a clear statement of the general and
specific objectives as well as the hypotheses which the work
is designed to test. It should also give a brief account of the
reported literature. The last sentence should clearly state the
primary and secondary purposes of the article. Only, the actual
references related with the issues have to be indicated and data
or findings related with the current study must not be included
in this section.

Material and Methods

This section should contain explicit, concise descriptions of all
procedures, materials and methods used in the investigation
to enable the reader to judge their accuracy, reproducibility,
etc. This section should include the known findings at the
beginning of the study and the findings during the study must
be reported in results section. Ethics Committee Approval of
the research and written Informed Consent obtained from the
participants should be indicated.
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The selection and description of the participants

The election, source of population, inclusion and exclusion
criteria of the people who participate to experimental or clinical
study must be clearly defined in this section. The particular
study sample must be explained by the authors (i.e., why the
study is performed in a definite age, race or sex population, etc.)

Technical information

The methods, apparatus (the manufacturer’s name and address
in parentheses), and procedures in sufficient detail must be
defined to allow others to reproduce the results. References
to established methods, including statistical methods (see
below) must be given and brief descriptions for methods that
have been published but are not well-known must be provided;
new or substantially modified methods must be described, the
reasons for using them must be given, and their limitations of
the methods must be evaluated. The all drugs and chemicals
used, including generic name(s), dose(s), and route(s) of
administration must be identified. Authors submitting review
manuscripts should include a section describing the methods
used for locating, selecting, extracting, and synthesizing data.
These methods should also be summarized in the abstract.

Statistics

The statistical methods must be described with enough detail
to enable a knowledgeable reader with access to the original
data to verify the reported results. If possible, findings should
be quantified and presented with appropriate indicators
of measurement error or uncertainty (such as confidence
intervals). Relying solely on statistical hypothesis testing, such
as P values, which fail to convey important information about
effect size must be avoided. References for the design of the
study and statistical methods should be to standard works
when possible (with pages stated). Define statistical terms,
abbreviations, and most symbols. The computer software used
must be specified.

Results

The results should be presented in logical sequence in the text,
tables, and illustrations, giving the main or most important
findings first. The all the data in the tables or illustrations
should not be repeated in the text; only the most important
observations must be emphasized or summarized. Extra or
supplementary materials and technical detail can be placed in
an appendix where they will be accessible but will not interrupt
the flow of the text, or they can be published solely in the
electronic version of the journal.

Discussion

The findings of the study, the findings and results which
support or do not support the hypothesis of the study should
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be discussed, results should be compared and contrasted with
findings of other studies in the literature and the different
findings from other studies should be explained. The new
and important aspects of the study and the conclusions that
follow from them should be emphasized. The data or other
information given in the Introduction or the Results section
should not be repeated in detail.

Conclusions

Conclusions derived from the study should be stated. For
experimental studies, it is useful to begin the discussion by
summarizing briefly the main findings, then explore possible
mechanisms or explanations for these findings, compare
and contrast the results with other relevant studies, state
the limitations of the study, and explore the implications
of the findings for future research and for clinical practice.
The conclusions should be linked with the goals of the study
but unqualified statements and conclusions not adequately
supported by the data should be avoided. New hypotheses
should be stated when warranted, but should be labeled clearly
as such.

Tables, Graphics and Illustrations

Tables, graphics and illustrations should be numbered in Arabic
numerals in the text. The places of the illustrations should be
signed in the text. Detailed information is under the related
heading in below.

Brief Research

Brief researches are similar to original research in that they
follow the same format and guidelines, but they consider
small-scale research or research that is in early stages of
development. These may include preliminary studies that has
a simple research design or a small sample size and that have
produced limited pilot data and initial findings that indicate
need for further investigation. Brief researches are much
shorter than manuscripts associated with a more advanced,
larger-scale research project. They are not meant to be used
for a short version of an article about research that would
otherwise qualify for a full original research manuscript or for
publishing material on research that lacks significance, is not
rigorous or, if expanded, would not qualify for a full article or
for research.

Case Report

Case reports consider new, interesting and intriguing case
studies in detail. They should be unique and present methods
to overcome any health challenge by use of novel tools and
techniques and provide a learning source for the readers.
Case reports comprise of: Abstract (unstructured summary),
Key-words, Introduction, Case Report, Discussion, Reference,

Tables and Figures. Written informed consent of the patient
should be obtained and indicated in the manuscript.

Review

Review articles are written by individuals who have done
substantial work on the subject or are considered experts in the
field. The Journal invites authors to write articles describing,
evaluating and discussing the current level of knowledge
regarding a specific subject in the clinical practice.

The manuscript should have an unstructured abstract
representing an accurate summary of the article, key words,
introduction, conclusion. Authors submitting review article
should include a section describing the methods used for
locating, selecting, extracting, and synthesizing data. These
methods should also be summarized in the abstract.

Letter to the Editor

Letter to the Editor is short and decisive manuscript. They
should be preferably related to articles previously published in
the Journal or views expressed in the Journal. The letter should
not include preliminary observations that need a later study for
validation.

Tables

Tables capture information concisely and display it
efficiently; they also provide information at any desired
level of detail and precision. Including data in tables rather
than text frequently makes it possible to reduce the length of
the text. Each table should be typed or printed with double
spacing on a separate sheet of paper. The tables should be
numbered consecutively in the order of their first citation in
the text and a brief title for each table should be supplied.
Any internal horizontal or vertical lines should not be used
and a short or an abbreviated heading should be given to
each column. Authors should place explanatory matter in
footnotes, not in the heading. All nonstandard abbreviations
should be explained in footnotes, and the following symbols
should be used in sequence: *,1,%,§,II,9,**,11,1+. The statistical
measures of variations, such as standard deviation and
standard error of the mean should be identified. Be sure that
each table is cited in the text. If you use data from another
published or unpublished source, obtain permission and
acknowledge that source fully. Additional tables containing
backup data too extensive to publish in print may be
appropriate for publication in the electronic version of the
journal, deposited with an archival service, or made available
to readers directly by the authors. An appropriate statement
should be added to the text. Such tables should be submitted
for consideration with the paper so that they will be available
to the peer reviewers.




INSTRUCTIONS TO AUTHORS

Illustrations (Figures)

Figures should be either professionally drawn and
photographed, or submitted as digital prints in photographic-
quality. In addition to requiring a version of the figures suitable
for printing, authors are asked for electronic files of figures in a
format (for example, JPEG or GIF) that will produce high-quality
images in the Web version of the journal; authors should review
the images of such files on a computer screen before submitting
them to be sure they meet their own quality standards. For
X-ray films, scans, and other diagnostic images, as well as
pictures of pathology specimens or photomicrographs, sharp,
glossy, black-and-white or color photographic prints should be
sent, usually 127x173 mm. Letters, numbers, and symbols on
figures should therefore be clear and consistent throughout,
and large enough to remain legible when the figure is reduced
for publication. Figures should be made as self-explanatory as
possible, since many will be used directly in slide presentations.
Titles and detailed explanations belong in the legends-not
on the illustrations themselves. Photomicrographs should
have internal scale markers. Symbols, arrows, or letters used
in photomicrographs should contrast with the background.
Photographs of potentially identifiable people must be
accompanied by written permission to use the photograph.
Figures should be numbered consecutively according to the
order in which they have been cited in the text. If a figure
has been published previously, the original source should be
acknowledged and written permission from the copyright
holder should be submitted to reproduce the figure. Permission
is required irrespective of authorship or publisher except for
documents in the public domain. Accompanying drawings
marked to indicate the region to be reproduced might be useful
to the editor. We publish illustrations in color only if the author
pays the additional cost.

Legends for Illustrations (Figures)

The legends for illustrations should be typed or printed out
using one spacing, starting on a separate page, with Arabic
numerals corresponding to the illustrations. When symbols,
arrows, numbers, or letters are used to identify parts of
the illustrations, each one clearly should be identified and
explained in the legend. The internal scale should be explained
and the method of staining in photomicrographs should be
identified. Units of Measurement.

Measurements of length, height, weight, and volume should
be reported in metric units (meter, kilogram, or liter) or their
decimal multiples. Temperatures should be in degrees Celsius,
blood pressures should be in millimeters of mercury. Authors
must consult the Information for Authors of the particular
journal and should report laboratory information in both local
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and International System of Units (SI). Drug concentrations
may be reported in either SI or mass units, but the alternative
should be provided in parentheses where appropriate.

Abbreviations and Symbols

Use only standard abbreviations; use of nonstandard
abbreviations can be confusing to readers. Avoid abbreviations
in the title of the manuscript. The spelled-out abbreviation
followed by the abbreviation in parenthesis should be used
on first mention unless the abbreviation is a standard unit of
measurement.

Acknowledgement(s)

All forms of support, including individual technical support
or material support must be acknowledged in the author’s
footnote before references.

Case Reports and Word Limitation

Original papers and reviews have no specific word limitation.
A case report must be strictly limited to 1000 words excluding
abstract and have minimal figures, tables, and references.
Letters to the Editor (maximum of 500 words, including
references; no tables or figures) will be considered if they
include the notation “for publication.” A letter must be signed
by all of its authors. Letters critical of an article published in the
journal must be received within 12 weeks.

Preparation of Manuscripts

The “Bagcilar Medical Bulletin” follows the Recommendations
for the Conduct, Reporting, Editing, and Publication of
Scholarly Work in Medical Journals” (International Committee
of Medical Journal Editors - http://www.icmje.org/). Upon
submission of the manuscript, authors are to indicate the type
of trial/research and provide the checklist of the following
guidelines when appropriate:

CONSORT statement for randomized controlled trials (Moher
D, Schultz KE Altman D, for the CONSORT Group. The
CONSORT statement revised recommendations for improving
the quality of reports of parallel group randomized trials. JAMA
2001; 285: 1987-91) (http://www.consort-statement.org /),

PRISMA for preferred reporting items for systematic reviews
and meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG,
The PRISMA Group. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med
2009; 6(7): €1000097.) ( http://www.prisma-statement.org /),

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
Glasziou PP, Irwig LM, et al, for the STARD Group. Towards
complete and accurate reporting of studies of diagnostic
accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4.)
(http://www.stard-statement.org /),
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STROBE statement-checklist of items that should be included in
reports of observational studies (http://www.strobe-statement.
org /),

MOOSE guidelines for meta-analysis and systemic reviews
of observational studies (Stroup DE Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational Studies
in Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).
CARE guidelines are designed to increase the accuracy,
transparency, and usefulness of case reports. (Gagnier JJ, Kienle
G, Altman DG, Moher D, Sox H, Riley D; the CARE Group. The
CARE Guidelines: Consensus-based Clinical Case Reporting
Guideline Development.) ( http://www.care-statement.org /

References

Although references to review articles can be an efficient way
to guide readers to a body of literature, review articles do
not always reflect original work accurately. Readers should
therefore be provided with direct references to original research
sources whenever possible. On the other hand, extensive lists of
references to original work on a topic can use excessive space
on the printed page. Small numbers of references to key original
papers often serve as well as more exhaustive lists, particularly
since references can now be added to the electronic version
of published papers, and since electronic literature searching
allows readers to retrieve published literature efficiently. Using
abstracts as references should be avoided.

References to papers accepted but not yet published should
be designated as “in press” or “forthcoming”; authors should
obtain written permission to cite such papers as well as
verification that they have been accepted for publication.
Information from manuscripts submitted but not accepted
should be cited in the text as “unpublished observations”
with written permission from the source. Citing a “personal
communication” should be avoided unless it provides essential
information not available from a public source, in which case
the name of the person and date of communication should be
cited in parentheses in the text. For scientific articles, written
permission and confirmation of accuracy from the source of a
personal communication must be obtained.

Reference Style and Format

The Uniform Requirements style for references is based
largely on an American National Standards Institute
style adapted by the National Library of Medicine for its
databases. Authors should consult NLM’s Citing Medicine
(http://www.nlm.nih.gov/bsd/uniform_requirements.
html) for information on its recommended formats for a
variety of reference types. References should be numbered

consecutively in the order in which they are first mentioned
in the text. Identify references in text, tables, and legends by
Arabic numerals in parentheses. References cited only in
tables or figure legends should be numbered in accordance
with the sequence established by the first identification in
the text of the particular table or figure. The titles of journals
should be abbreviated according to the style used in the
list of Journals in National Library of Medicine sources. In
addition the list should be obtained in the web address of
http://www.nlm.nih.gov. Accuracy of citation is the author’s
responsibility. All references should be cited in text. Type
references in the style shown below. If there are more than
6 authors, list them followed by et al. Abbreviations of
journal names should conform to the style used in National
Library of Medicine. If a journal is not indexed in National
Library of Medicine’s MEDLINE/PubMed, it should not be
abbreviated.

Examples for References:
1. For articles in journals:

For the published article from the journal which placed and
abbreviated in MEDLINE:

Crow SJ, Peterson CB, Swanson SA, Raymond NC, Specker S,
Eckert ED, et al. Increased mortality in bulimia nervosa and
other eating disorders. Am J Psychiatry 2009;166(12):1342-1346.

For the published article from the journal which is not placed
and is not abbreviated in MEDLINE:

Sevinger GM, Konuk N. Emotional eating. Journal of Mood
Disorders 2013;3(4):171-178.

2. For the supplement:

For the published article from the journal which placed and
abbreviated in MEDLINE:

Sharan P, Sundar AS. Eating disorders in women. Indian J
Psychiatry 2015:57(Suppl 2):286-295.

For the published article from the journal which is not placed
and is not abbreviated in MEDLINE:

Maner E Yeme bozukluklarinin tedavisi. Anadolu Psikiyatri
Dergisi 2009;10(Ek 1):55-56.

3. For articles in press:

Cossrow N, Pawaskar M, Witt EA, Ming EE, Victor TW, Herman
BK, et al. Estimating the prevalence of binge eating disorder in
a community sample from the United States: comparing DSM-
IV-TR and DSM-5 criteria. J Clin Psychiatry, 2016. (in press).

4. For the citations from books:

Books edited by one editor:

McKnight TL. Obesity Management in Family Practice. 1st ed.,
NewYork: Springer, 2005:47-51.
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For the citation from a section of book edited by editor(s):

Jebb S, Wells J. Measuring body composition in adults and
children. In Clinical Obesity in Adults and Children, Copelman
P, Caterson I, Dietz W (editors). 1st ed., London: Blackwell
Publishing, 2005:12-18.

If the authors of the cited section are the editors of the book:

Eckel RH (editor). Treatment of obesity with drugs in the new
millennium. In Obesity Mechanisms and Clinical Management.
First ed., Philadelphia: Lippincott Williams & Wilkins, 2003:449-
476.

For the citation from a translated book:

McGuffin B Owen M]J, Gottsman II. Psikiyatri Genetigi ve
Genomigi. Abay E, Gorgiilii Y (Cevirenler) 1st ed., Istanbul:
Nobel Tip Kitabevleri, 2009:303-341.

5. For the citation from thesis:

Keceli E Yeme bozuklugu hastalarinda obsesif kompulsif
bozukluk ve kisilik bozuklugu. Thesis, T.C. Saghk Bakanligi
Bakirkdy Prof. Dr. Mazhar Osman Ruh Sagligi ve Sinir
Hastaliklar Egitim ve Arastirma Hastanesi, Istanbul:2006.

6. For the citation from posters:

Akbas Oncel D, Akdemir A. Universite dgrencilerinde diyet,
beden algisi ve kendilik algisi arasindaki iligkiler. 47. Ulusal
Psikiyatri Kongresi Ozet Kitabi, 26-30 Ekim 2011, Antalya,
2011:102.

7. Online Article:

Kaul S, Diamond GA. Good enough: a primer on the analysis
and interpretation of noninferiority trials. Ann Intern Med
[Internet]. 2006 Jul 4 [cited 2007 Jan 4];145(1):62-9. Available
from:http://www.annals.org/cgi/reprint/145/1/62.pdf

SUBMISSION TO JOURNAL

All new manuscripts must be submitted through the Bagcilar
Medical Bulletin online manuscript submission and peer review
system. Complete instructions are available at the website (). A
cover letter should accompany with manuscripts, including the
knowledge of:

*The findings of previous same studies should be informed and
should be cited. The copies of previous same studies should
be sent with manuscripts that might help to the editor in the
decision process.

°The knowledge of “all authors have read and accepted the
study in its form, all authors meet the criteria for being in
authorship” should be stated.

°All helpful things for editorial ship should be stated: The
comments of previous editor/reviewers and the response
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of authors should be added if the manuscript has been sent
to another journal for consideration, previously. The editor
requested this information to accelerate the publication
process.

SUBMISSION CHECKLIST

It is hoped that this list will be useful during the final checking
of an article prior to sending it to the journal’s editor for review.
Please consult this Guide for Authors, for further details of any
item.

Ensure that the following items are present:

¢ Cover letter to the editor

The category of the manuscript

Acknowledgement of “the paper is not under consideration
for publication in another journal”

Disclosure of any commercial or financial involvement

Reviewing the statistical design of the research article

Last control for fluent English

Copyright Transfer Form

e Author Contribution Form

* ICJME Form for Disclosure of Potential Conflicts of Interest

e Permission of previous published material if used in the
present manuscript

e Acknowledgement of the study “in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
Helsinki Declaration of in 2000.

e Statement that informed consent was obtained after the
procedure(s) had been fully explained.

e Indicating whether the institutional and national guide
for the care and use of laboratory animals was followed as in
“Guide for the Care and Use of Laboratory Animals”.

e Title page

- The title of the manuscript both in Turkish and in English

- All authors and their affiliations

All authors’ e-mail address, full postal address, GSM phone,
business telephone and fax numbers

Abstracts (400-500 words) Both in Turkish and in English
e Key words: 3 to 10 words (in Turkish and in English)
* Body text

Acknowledgement

Reference

All tables (including title, description, footnotes)
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YAZARLARA BILGI

Derginin Tanim

Bagcilar Tip Biilteni (Bagcilar Medical Bulletin), tibbin her
alaninda arastirma makalelerini, giincel derleme yazilarini,
olgu sunumlarini ve editére mektuplari ingilizce tam metin
ve Tiirkce 6zle yayinlayan hakemli bir dergidir. Dergi online
olarak yilda 4 sayr yaymlanmaktadir. Tim makaleler kabul
edilir edilmez, online olarak pdf formatinda bu web sitesinde,
o donemdeki saymin bir makalesi olarak yer alacaktir. Dergi
Galenos Yayinevi tarafindan yayimlanmaktadir.

Editoryal Politikalar ve Hakem Siireci
Yayin Politikas1

Bagcilar Tip Biilteni, yayinlanmak {izere gonderilen yazilari
asagida belirtilen sekillerde kabul eder:

- Orijinal arastirmalar,
- Kisa arastirmalar,

- Olgu sunumlari,

- Derlemeler,

- Editore mektup

Dergi, Tiirkiye’de yapilan arastirmalarin uluslararasi bilim
arenasina duyurulmasi, uluslararast bilim cevrelerince
paylasilmasi ve bu baglamda Tiirkiye’'nin tanitilmasina katkida
bulunmayr misyon edindiginden 6zellikle orijinal arastirma
niteligindeki yazilari yayinlamaya 6ncelik vermektedir. Dergide
yayinlanacak derleme tiiriindeki yazilar editor tarafindan konu
ile ilgili calisan yetkin kisilere hazirlatilmaktadir.

Genel ilkeler

Daha 6nce yayinlanmamis ya da yaymlanmak {izere baska
bir dergide halen degerlendirmede olmayan ve her bir yazar
tarafindan onaylanan makaleler dergide degerlendirilmek
tizere kabul edilir. Yayin kurulu, yazarlarin iznini alarak yazida
degisiklikler yapabilir. Editér ve dil editorleri dil, imla ve
kaynaklarin National Library of Medicine MEDLINE/PubMed
Resources’da belirtildigi gibi yazilmasinda ve ilgili konularda
tam yetkilidir.

Eger makalede daha 6nce yayilanmis alint1 yazi, tablo, resim
vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarlarindan
yazili izin almak ve bunu makalede belirtmek zorundadir.
Gerekli izinlerin alinip alinmadigindan yazar(lar) sorumludur.

Bilimsel toplantilarda sunulan o6zet bildiriler, makalede
belirtilmesi kosulu ile kaynak olarak kabul edilir. Editor,
dergiye gonderilen makale bicimsel esaslara uygun ise, gelen
yaziyl yurticinden ve/veya yurtdisindan en az iki hakemin
degerlendirmesinden gegirtir, hakemler gerek gordiigii takdirde
yazida istenen degisiklikler yazarlar tarafindan yapildiktan
sonra yayinlanmasina onay verir. Makale yaymlanmak {izere
dergiye gonderildikten sonra yazarlardan hi¢birinin ismi, tim
yazarlarinyaziliizni olmadan yazar listesinden silinemezve yeni
bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.

Yaymna kabul edilmeyen makale, resim ve fotograflar yazarlara
geri gonderilmez.

Yazarlarin Sorumlulugu

Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin
sorumlulugundadir. Yazar makalenin orijinal oldugu, daha
once bagka bir yerde yayinlanmadigi ve baska bir yerde,
bagka bir dilde yayinlanmak iizere degerlendirmede olmadigi
konusunda teminat saglamahdir. Uygulamadaki telif kanunlari
ve anlagsmalar1 gozetilmelidir. Telife bagl materyaller (6rnegin
tablolar, sekiller veya biiyiik alintilar) gerekli izin ve tesekkiirle
kullanilmalidir. Bagka yazarlarin, katkida bulunanlarin
calismalart ya da vyararlanilan kaynaklar uygun bicimde
kullanilmali ve referanslarda belirtilmelidir.

Gonderilen makalede tiim yazarlarin akademik ve bilimsel
olarak dogrudan katkisi olmalidir, bu baglamda “yazar”
yayinlanan  bir  arastirmanin  kavramsallastirilmasina
ve desenine, verilerin elde edilmesine, analizine ya da
yorumlanmasina belirgin katki yapan; yazinin yazilmasi ya da
bunun icerik acisindan elestirel bigcimde gézden gecirilmesinde
gbrev yapan; yazinin yayinlanmak tizere nihai halini onaylayan
ve calismanin herhangi bir bolimiiniin dogruluguna ya da
biittinltigiine iliskin sorularin uygun sekilde sorusturuldugunun
ve ¢oziimlendiginin garantisini vermek amaciyla ¢alismanin
her yoniinden sorumlu olmay1 kabul eden kisi olarak goriiliir.
Fon saglanmasi, ya da arastirma grubunun genel siipervizyonu
tek basina yazarlik hakki kazandirmaz. Yazar olarak gosterilen
tlim bireyler sayilan tiim olciitleri karsilamalidir ve yukaridaki
oOlciitleri karsilayan her birey yazar olarak gosterilebilir. Cok
merkezli calismalarda grubun tiim tiyelerinin yukarida belirtilen
sartlar1 karsilamasi gereklidir. Yazarlarin isim siralamasi ortak
verilen bir karar olmalidir. Tim yazarlar yazar siralamasin Telif
Hakki Devir Formunda imzal olarak belirtmek zorundadirlar.
Yazarlarin tiimiiniin ismi yazinin bashginin altindaki béliimde
yer almalidir.

Yazarhk icin yeterli olgiitleri karsilamayan ancak ¢alismaya
katkis1 olan tiim bireyler tesekkiir (acknowledgement) kisminda
siralanmalidir. Bunlara 6rnek olarak ise sadece teknik destek
saglayan, yazima yardimci olan ya da sadece genel bir destek
saglayan kisiler verilebilir. Finansal ve materyal destekleri de
belirtilmelidir.

Yaziya materyal olarak destek veren ancak yazarhik icin
gerekli oOlciitleri karsilamayan kisiler klinik arastiricilar” ya
da “yardimci arastiricilar” gibi basliklar altinda toplanmali ve
bunlarin islevleri ya da katilimlari "bilimsel danismanlik yapt1,
"calisma 6nerisini gozden gecirdi“, "veri topladi“ ya da "¢calisma
hastalarinin  bakimini  distlendi“ seklinde belirtilmelidir.
Tesekkiir (acknowledgement) kisminda belirtilen bu ifadeler

icin bu bireylerden de yazili izin alinmas: gerekmektedir.

Biitlin yazarlar, arastirmanin sonuclarmni ya da bilimsel
degerlendirmeyi etkileyebilme potansiyeli olan finansal
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iligkiler, ¢ikar catismasi ve ¢ikar rekabetini beyan etmelidirler.
Bir yazar kendi yayinlanmis yazisinda belirgin bir hata ya da
yanlislik tespit ederse, bu yanlshklara iligkin diizeltme ya da
geri cekme icin yayin yonetmeni ile hemen temasa ge¢cme
ve isbirligi yapma sorumlulugunu tasir. Yazarlarin katkisini
belirten Yazar Katki Formu ve ¢ikar catismasi olup olmadigini
belirten ICMJE Potansiyel Cikar Catismasi Beyan Formu
makale ile birlikte gonderilmelidir. Yazarlarin goérevleri ve
sorumluluklar1 konusunda asagidaki kaynaga bakabilirsiniz;
http://www.icmje.org/recommendations/browse/roles-and-
responsibilities/

Edit6r ve Hakem Sorumluluklar: ve Degerlendirme Siireci

Editorler, makaleleri, yazarlarin etnik kokeninden,
cinsiyetinden, cinsel yoneliminden, uyrugundan, dini
inancindan ve siyasi felsefesinden bagimsiz olarak
degerlendirirler. Yayina gonderilen makalelerin adil
bir sekilde cift tarafli kér hakem degerlendirmesinden
gecmelerini saglarlar. Gonderilen makalelere iliskin tiim
bilginin, makale yayinlanana kadar gizli kalacagini garanti
ederler. Editorler icerik ve yaymin toplam kalitesinden
sorumludurlar. Gereginde hata sayfasi yayinlamali ya da
diizeltme yapmalidirlar.

Genel Yayin Yonetmeni; yazarlar, editorler ve hakemler arasinda
cikar catigmasina izin vermez. Hakem atama konusunda tam
yetkiye sahiptir ve Bagcilar Tip Biilteni'nde yayimnlanacak
makalelerle ilgili nihai karar vermekle yiikiimladir. Yaymn
etigi konusunda COPE kaynagina bakabilirsiniz. https://
publicationethics.org/files/u7141/1999pdf13.pdf

Hakemler makaleleri, yazarlarin etnik kokeninden,
cinsiyetinden, cinsel yoneliminden, uyrugundan, dini
inancindan ve siyasi felsefesinden bagimsiz olarak
degerlendirirler. Arastirmayla ilgili, yazarlarla ve/veya

arastirmanin  finansal destekgileriyle c¢ikar catismalari
olmamalidir. Degerlendirmelerinin sonucunda tarafsiz bir
yargiya varmalidirlar. Hakemler yazarlarin atifta bulunmadigi
konuyla ilgili yaymlanmis c¢alismalar1 tespit etmelidirler.
Gonderilmis yazilara iligkin tiim bilginin gizli tutulmasin
saglamali ve vyazar tarafinda herhangi bir telif hakk
ihlali ve intihal fark ederlerse Genel Yayin Yonetmeni'ne
raporlamalidirlar. Hakem, makale konusu hakkinda kendini
vasifli hissetmiyor ya da zamaninda geri doniis saglamasi
miimkiin goriinmiiyorsa, Genel Yaymn Yonetmeni'ne bu
durumu bildirmeli ve hakem siirecine kendisini dahil
etmemesini istemelidir.

Editér makalelerle ilgili bilgileri (makalenin alinmas, icerigi,
gbzden gecirme siirecinin durumu, hakemlerin elestirileri ya
da varilan sonug) yazarlar ya da hakemler disinda kimseyle
paylasmaz.

Degerlendirme siirecinde editér hakemlere gézden gecirme
icin gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu
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ve bunun imtiyazli bir iletisim oldugunu acik¢a belirtir.
Hakemler ve yaymn kurulu {iyeleri topluma acik bir sekilde
makaleleri tartigamazlar. Hakemlerin kendileri icin makalelerin
kopyalarint ¢ikarmalarina izin verilmez ve editoriin izni
olmadan makaleleri bagkasina veremezler. Hakemler gézden
gecirmelerini bitirdikten sonra makalenin kopyalarini yok
etmeli ya da editére gondermelidirler. Dergimiz editorii de
reddedilen ya da geri verilen makalelerin kopyalarini imha
etmelidir.

Yazarin ve editériin izni olmadan hakemlerin gozden
gecirmeleri basilamaz ve acgiklanamaz. Hakemlerin kimliginin
gizli kalmasina 6zen gosterilmelidir. Bazi durumlarda editoriin
karariyla, ilgili hakemlerin makaleye ait yorumlar1 ayni
makaleyi yorumlayan diger hakemlere génderilerek hakemlerin
bu siirecte aydinlatilmas: saglanabilir. Degerlendirme
siireciyle ilgili olarak COPE kaynagina bakabilirsiniz: http://
publicationethics.org/files/Peer review guidelines.pdf

Acik Erisim Ilkesi

Acik erisimli bir yaymn olan Bagcilar Tip Biilteni dergisinin
tlim icerigi okura ya da okurun dahil oldugu kuruma {icretsiz
olarak sunulur. Okurlar, yayinci ya da yazardan izin almadan
dergi makalelerinin tam metnini okuyabilir, indirebilir,

kopyalayabilir, dagitabilir, basabilir, arayabilir ve link
saglayabilir.

Yayin Etigi

flke ve Standartlar

Bagcilar Tip Biilteni yayin etiginde en yiiksek standartlara
baghdir ve Committee on Publication Ethics (COPE), Council
of Science Editors (CSE), World Association of Medical
Editors (WAME) ve International Committee of Medical
Journals (ICJME) tarafindan gelistirilen yayin etigi ilkelerini ve
tavsiyelerini gozetir.

Gonderilen tiim makaleler orijinal, yayinlanmamuis (konferans
bildirilerindeki tam metinler de dahil) ve bagka bir dergide
degerlendirme siirecinde olmamalidir. Her bir makale
editérlerden biri ve en az iki hakem tarafindan ¢ift kor
degerlendirmeden gecirilir. Gonderilen makaleleri intihal
yazilimi ile denetleme hakkimiz hakldir. Intihal, veride
hile ve tahrif (arastirma verisi, tablolar1 ya da imajlarmin
manipiilasyonu ve asilsiz {iretimi), insan ve hayvanlarin
arastirmada uygun olmayan kullanimi konular1 denetimden
gecmektedir. Bu standartlara uygun olmayan tiim makaleler
yayindan cikarilir. Buna yayindan sonra tespit edilen olasi
kuraldisi, uygunsuzluklar iceren makaleler de dahildir. Yaymn
etigi kurallarina bagh olarak, intihal siiphesini ve duplikasyon
durumlarinm rapor edecegimizi belirtiriz. Olas1 bilimsel hatal
davraniglar1 ve yayin etigi ihlali vakalarini ele alirken COPE
Ethics Flowcharts http://publicationethics.org/resources/
flowcharts izlenir.
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insan ve Hayvan Haklar, Bilgilendirilmis Olur, Cikar
Catigmasi

Bagcilar Tip Biilteni, yayinladig1 makalelerin ticari kaygilardan
uzak ve konuile ilgili en iyi etik ve bilimsel standartlarda olmasi
sartin1 gozetmektedir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

Bagcilar Tip Biilteni, 1975 Helsinki Deklarasyonu’nun
2004 yilinda revize edilen Ethical Principles for Medical
Research Involving Human Subjects’e http://www.wma.
net/en/30publications/10policies/b3/index.html ve
2006 yilinda revize edilen WMA Statement on Animal
Use in Biomedical Research’e http://www.wma.net/
en/30publications/10policies/al8/uymay1 prensip edinmistir.
Bu yiizden dergide yaymnlanmak iizere gonderilen yazilarda,
klinik deneylere katilan denekler ile ilgili olarak yukarida
belirtilen etik standartlara uyuldugunun mutlaka belirtilmesi
gerekmektedir. Ayrica deneyin tiirtine gore gerekli olan yerel
veya ulusal etik komitelerden alman onay yazilari yaz ile
birlikte gonderilmelidir. Bununla birlikte deneye katilan kisi/
hastalardan, hastalar eger temyiz kudretine sahip degilse
vasilerinden yazili bilgilendirilmis onam alindigin1 belirten
bir yaz1 ile beraber tiim yazarlar tarafindan imzalanmis bir
belgenin editore gonderilmesi gerekmektedir.

Hastalardan izin alinmadan mahremiyet bozulamaz.
Hastalarin ismi, isimlerinin bas harfleri ya da hastane
numaralar1 gibi tanimlayici bilgiler, fotograflar ve soy agaci
bilgileri vb. bilimsel amaglar agisindan ¢ok gerekli olmadikca
ve hasta (ya da anne-baba, ya da vasisi) yazih bilgilendirilmis
onam vermedikce basilmazlar. Ozellikle olgu bildirimlerinde,
cok gerekli olmadikca hasta ile ilgili tamimlayici ayrintilar
cikarilmahdir.  Ornegin, fotograflarda goz bolgesinin
maskelenmesi kimligin gizlenmesi icin yeterli degildir. Eger
veriler kimligin gizlenmesi icin degistirildiyse yazarlar bu
degisikliklerin bilimsel anlami etkilemedigi konusunda
giivence vermelidirler. Olgu sunumlarinda yer verilen
hastalardan bilgilendirilmis onam alinmalidir. Bilgilendirilmis
onam alindig1 da makalede belirtilmelidir.

Bu tip calismalarin varliginda yazarlar, makalenin
YONTEM(LER) béliimiinde bu prensiplere uygun olarak
calismay1 yaptiklarini, kurumlarimin etik kurullarindan ve
calismaya katilmis insanlardan “bilgilendirilmis onam”
aldiklarini belirtmek zorundadirlar.

Calismada “hayvan” kullanilmis ise yazarlar, makalenin
YONTEM(LER) béliimiinde “Guide for the Care and Use
of Laboratory Animals” (www.nap.edu/catalog/5140.html)
dogrultusunda calismalarinda hayvan haklarini koruduklarini
ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek
zorundadirlar. Hayvan deneyleri rapor edilirken yazarlar,
laboratuvar hayvanlarinin bakimi ve kullanimi ile ilgili
kurumsal ve ulusal rehberlere uyup uymadiklarini yazili olarak

bildirmek zorundadirlar.

Editor ve yayinci, reklam amaci ile dergide yayinlanan ticari
driinlerin 6zellikleri ve agiklamalar1 konusunda higbir garanti
vermemekte ve sorumluluk kabul etmemektedir. Eger makalede
dogrudan veya dolayl ticari baglanti veya ¢alisma icin maddi
destek veren kurum mevcut ise yazarlar; kaynak sayfasinda,
kullanilan ticari {iriin, ilag, ila¢ firmas1 v.b. ile ticari hicbir
iliskisinin olmadigini veya varsa nasil bir iliskisinin oldugunu
(konsiiltan, diger anlasmalar) bildirmek zorundadir. Bagcilar
Tip Biilteni, WAME'nin ¢ikar c¢atismasi tanimini benimser
http://www.wame.org/about/wame-editorial-on-coi

Buna gore, yazar, hakem ya da editér sorumluluklarini
asir1 diizeyde ve/veya haksizhiga yol acabilecek diizeyde
etkileyebilecek ya da etkileyebilecegi olas1 bir cikar rekabeti
icindeyse, cikar catismasi s6z konusudur ve bunun agiklanmasi
gerekir. Aciklanmasi 6ngoriilen ¢ikar ¢atismast tipleri, finansal
baglar, akademik taahhiitler, kisisel iliskiler, politik ya da
dini inanglar, kurumsal baglantilardir. Cikar catismasi soz
konusuysa bu makalede aciklanmalidir.

Dil

Bagcilar Tip Biilteni'nin yayin dili Amerikan Ingilizcesi’dir,
ayrica makalelerin 6zleri hem Ingilizce, hem Tiirkge yayinlanir.
Her iki dildeki 6zler yazarlardan istenir.

Yazilarin Hazirlanmasi

Aksi belirtilmedikce gonderilen yazilarla ilgili tiim yazismalar
ilk yazarla yapilacaktir. Gonderilen yazilar, yazinin yayinlanmak
tizere gonderildigini ve Bagcilar Tip Biilteni'nin hangi bolimii
(Orijinal Arastirma, Kisa Arastirma, Olgu Sunumu, Derleme,
Editére Mektup) icin basvuruldugunu belirten bir mektup,
yazinin elektronik formunu iceren Microsoft Word 2003
ve tlizerindeki versiyonlar1 ile yazilmis elektronik dosya ile
tim yazarlarin imzaladig1 ‘Telif Hakki Devir Formu’, Yazar
Katki Formu ve ICMJE Potansiyel Cikar Catismasi Beyan
Formueklenerek gonderilmelidir. ~ Yazilarin  alinmasinin
ardindan yazarlara makalenin alindigi, bir makale numarasi
ile bildirilecektir. Tiim yazismalarda bu makale numarasi
kullanilacaktir. Makaleler sayfanin her bir kenarindan 2,5 cm
kenar boslugu birakilarak ve cift satir aralikli yazilmalidir.
Makalelerde asagidaki sira takip edilmelidir ve her boliim yeni
bir sayfa ile baglamalidir: 1) bashk sayfasi, 2) 6z, 3) metin, 4)
tesekkdir / 5) kaynaklar ve 6) tablo ve/veya sekiller. Ttim sayfalar
sirayla numaralandirilmalidir.

Bashk

Baslik sayfasinda, yazarlarin adlari, akademik {invanlar1 ve
yazisilacak yazarin tam adres, telefon ve faks numaralan ile
e-mail adresi mutlaka bulunmalidir. Yazilarin Tiirkge 6zlerinde
mutlaka Tiirkce baslik da yer almalidir.

0z ve Anahtar Sozciikler

Makalenin Ingilizce bashg Ingilizce 6zde, Tiirkge bashgl da
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Tiirkce 6zde yer almalidir. Biitiin makaleler 6z ve anahtar
kelime icermelidir. Ozler bir makalenin birgok elektronik veri
tabaninda yer alan en belirgin kismi oldugundan, yazarlar 6ziin
makalenin icerigini dogru olarak yansittigindan emin olmalidir.
Oz calismanin temeliyle ilgili bilgi vermeli ve calismanin
amacini, temel prosediirleri (olgularin ya da laboratuvar
hayvanlarinin secimi, gozlemsel ve analitik yontemler), ana
bulgular (miimkiinse 6zgiil etki biiyiikliiklerini ve istatistiksel
anlamhlklarim1 vererek) ve temel cikarimlarr icermelidir.
Calismanin ya da gozlemlerin yeni ve o6nemli yonleri
belirtilmelidir. Anahtar sozciikler, her tiirlii yazida Tiirkce
ve Ingilizce 6zlerin altindaki sayfada 3-10 adet verilmelidir.
Anahtar sozctik olarak National Library of Medicine’in Tibbi
Konu Basliklar’'nda (Medical Subject Headings, MeSH) yer
alan terimler kullanilmahidir. MeSH'de yer alan terimlerin
Tiirkce karsiliklarina Ttirkiye Bilim Terimleri’'nden http://www.
bilimterimleri.com erisilebilir.

Makale Tiirleri
Orijinal Arastirma

Orijinal arastirma makaleleri derginin kapsamina uygun
konularda 6nemli, 6zgiin bilimsel sonuglar sunan arastirmalar1
raporlayan yazilardir. Orijinal arastirma makaleleri, Oz,
Anahtar Kelimeler, Giris, Yontem ve Gerecler, Bulgular,
Tartisma, Sonuglar, Kaynaklar boliimlerinden ve Tablo, Grafik
ve Sekillerden olusur. Oz boliimii arastirma yazilarinda asagida
belirtilen formatta yapilandirilmis olmalidir.

0z

Aragtirma vyazilarinda Tiirke ve Ingilizce 6zler en fazla
500 kelime olmali ve su sekilde yapilandirilmahdir: Amag/
Objective: Yazinin birincil ve asil amaciy; Yontem ve Geregler/
Material and Method(s): Veri kaynaklari, calismanin iskeleti,
hastalar ya da ¢alismaya katilanlar, gériisme/degerlendirmeler
ve temel dl¢limler; Bulgular/Results: Ana bulgular; Sonug(lar)/
Conclusion(s):Dogrudan  klinik uygulamalar, cikartilacak
sonugclar belirtilmelidir.

Anahtar Kelimeler

National Library of Medicine’n Tibbi Konu Basliklari'nda
(MedicalSubjectHeadings, MeSH) yer alan terimler
kullanilmalidir, en az ii¢ anahtar kelime belirtilmelidir.

Giris

Giris/Introduction béliimiinde konunun onemi, tarihge ve
bugiine kadar yapilmis c¢alismalar, hipotez ve calismanin
amacindan s6z edilmelidir. Hem ana hem de ikincil amaclar
acikca Dbelirtilmelidir. Sadece gercekten iligkili kaynaklar
gosterilmeli ve calismaya ait veri ya da sonuglardan soz
edilmemelidir.

Yontem ve Gerecler

Yontem ve Geregler/Material and Methods boliimiinde,
veri kaynaklari, hastalar ya da calismaya katilanlar, dlcekler,
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goriisme/degerlendirmeler ve temel 6l¢iimler, yapilan islemler
ve istatistiksel yontemler yer almalidir. Yontem bolimii,
sadece calismanin plani1 ya da protokolii yazilirken bilinen
bilgileri icermelidir; calisma sirasinda elde edilen tiim bilgiler
bulgular kisminda verilmelidir. Yontem ve Gerecler boliimiinde
olgularin se¢imi ve tanimlanmasi hakkinda bilgi, teknik bilgi ve
istatistik hakkinda bilgi yer almalidir. Arastirmanin Etik Kurul
Onay1 ve katihimcilardan alinan yazih Bilgilendirilmis Onam
belirtilmelidir.

Olgularin Secimi ve Tanimlanmasi

Gozlemsel ya da deneysel calismaya katilanlarin (hastalar,
hayvanlar, kontroller) secimi, kaynak  popiilasyon,
calismaya alinma ve calismadan diglanma olctitleri acgikca
tanimlanmalidir. Yas ve cinsiyet gibi degiskenlerin ¢calismanin
amaciyla olan iliskisi her zaman acgik olmadigindan yazarlar
calisma raporundaki kullanimlarini aciklamalidir; o6rnegin
yazarlar ni¢in sadece belli bir yas grubunun alindigini ya da
neden kadinlarin ¢alisma disinda birakildigini agiklamahdir.
Calismanin nigin ve nasil belli bir sekilde yapildigi agik
bir sekilde belirtilmelidir. Yazarlar etnisite ya da ik gibi
degiskenler kullandiklarinda bu degiskenleri nasil 6lctiiklerini
ve gegerliklerini aciklamalidir.

Teknik Bilgi

Diger calismacilarin sonuglar1 yineleyebilmesi i¢cin yontem
ve kullanilan araglar (iiretici firma ve adres paragraf icinde
belirtilerek) ayrintili bir sekilde belirtilmelidir. Onceden
kullanilan bilinen yontemler icin (istatistiksel yontemler
dahildir) kaynak gosterilmeli, basilmis ama iyi bilinmeyen bir
yontem icin kaynak verilmeli ve yontem agiklanmahdir. Ayni
sekilde yeni ya da belirgin olarak modifiye edilmis yontemler
tanimlanmali ve kullanilma nedenleri belirtilip kisitliliklar:
degerlendirilmelidir. Kullanilan tiim ilag ve kimyasallar dogru
olarak tanimlanip jenerik isimleri, dozlar1 ve kullanim bi¢imleri
belirtilmelidir. G6zden gecirme yazis1 gonderen yazarlar veriyi
bulma, secme, ayirma ve sentezleme yontemlerini belirtmelidir.
Bu yontemler ayn1 zamanda 6zde de yer almalidir.

Istatistik

Istatistiksel yontem, orijinal veriye erisebilecek bilgili bir
okuyucunun rapor edilen sonuglar1 onaylayabilecegi bir ayrintida
belirtilmelidir. Miimkiinse, bulgular niceliksel hale getirilmeli
ve hata olctimleri (giivenlik araliklar gibi) sunulmalidir. Etki
biiylikliiglinii vermeyen, p degerlerinin kullanimi gibi, salt
istatistiksel hipotez smmamasina dayanilmamahdir. Calisma
deseni ve istatistiksel yonteme dair kaynaklar sayfalar belirtilerek
miimkiin oldugu siirece standart kaynaklar olmalidir. Istatistiksel
terimler, kisaltmalar ve semboller tanimlanmaldir. Kullanilan
bilgisayar programi belirtilmelidir.

Bulgular

Ana bulgular istatistiksel verilerle desteklenmis olarak eksiksiz
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verilmeli ve bu bulgular uygun tablo, grafik ve sekillerle
gorsel olarak da belirtilmelidir. Bulgular yazida, tablolarda ve
sekillerde mantikli bir sirayla 6nce en énemli sonuglar olacak
sekilde verilmelidir. Tablo ve sekillerdeki tiim veriyi yazida
vermemeli, sadece ¢énemli noktalar1 vurgulanmalidir. Ekstra
materyal ve teknik bilgi ek kisminda verilerek yazinin akisinin
bozulmamasi saglanmali, alternatif olarak bunlar sadece
elektronik versiyonda yer almalidir.

Tartisma

Tartisma/Discussion bdliimiinde o calismadan elde edilen
veriler, kurulan hipotez dogrultusunda hipotezi destekleyen ve
desteklemeyen bulgular ve sonuglar irdelenmeli ve bu bulgu ve
sonuglar literatiirde bulunan benzeri ¢alismalarla kiyaslanmals,
farklihklar varsa agiklanmalidir. Calismanin yeni ve dnemli
yanlar1 ve bunlardan ¢ikan sonuglar1 vurgulanmalidir. Giris ya
dasonuclar kisminda verilen bilgi ve veriler tekrarlanmamalidir.

Sonuclar

Sonuglar/Conclusions  boliimiinde calismadan cikarilan
sonuclar siralanmalidir. Deneysel calismalar icin tartismaya
sonuclar1 kisaca o©zetleyerek baslamak, daha sonra olasi
mekanizmalar1 ya da aciklamalar1 incelemek ve bulgular
onceki calismalarla karsilastirmak, calismanin kisithhiklarim
ozetlemek, gelecekteki caligmalar ve klinik pratik icin
uygulamalarini  belirtmek faydahdir. Varilan sonuglar
calismanin amaciyla karsilastirlmali, ancak elde edilen
bulgular tarafindan yeterince desteklenmeyen cikarimlardan
kacinilmalidir. Yazarlar, eger elde ettikleri veriler ekonomik
veri ve analizler icermiyorsa, ekonomik ¢ikar ya da faydalarla
ilgili yorumlardan &zellikle kacinilmalidir. Gerektiginde yeni
hipotezler ortaya konmali, ancak bunlarin yeni hipotezler
oldugu belirtilmelidir.

Tablo, Grafik ve Sekiller

Yaz1 icindeki grafik, sekil ve tablolar Arap sayilar ile
numaralandirilmahidir. ~ Sekillerin  metin icindeki yerleri
belirtilmelidir. Ayrintili bilgi asagida ilgili bashk altinda yer
almaktadir.

Kisa Arastirma

Kisa Arastirma makaleleri tarz ve format acisindan Orijinal
Arastirma makaleleri gibidir; ancak daha kiigiik o6lcekli
arastirmalari ya da gelistirme calismasinin erken agamalarinda
olan arastirmalar ele alir. Basit arastirma tasarimi kullanan
on calismalar, sinirh pilot veri saglayan kiiciik 6rnek kitle ile
yapilan calismalar, ileri arastirma gereksinimine isaret eden
baslangic bulgular bu tiir arastirmalar kapsaminda sayilabilir.
Kisa Arastirma makaleleri, biiylik 6lcekli geliskin arastirma
projelerini konu alan Orijinal Arastirma makalelerinden daha
kisadir. Ancak Kisa Arastirma, Orijinal Arastirma makalesi
olabilecek kalitede bir arastirma makalesinin kisa versiyonu
olarak anlasilmamalidir; 6nem derecesi diisiik, titizlikle

yapilmamis bir arastirma hakkinda bir yaymn malzemesi
hazirlamak ic¢in kullanilmamalidir ya da genisletildiginde
Orijinal Arastirma makalesi ya da arastirma niteligi
kazanmayacak bir icerigi degerlendirecek bir makale tiirii
olarak anlagilmamalidur.

Olgu Sunumu

Olgu sunumu makaleleri 6zgiin vakalar1 rapor eden yazilardir.
Derginin kapsamina giren konulara iliskin bir problemin
ustesinden gelen tedaviyle ilgili, yeni araclar, teknikler ve
metotlar gostererek okuyucular icin bilgilendirme saglamalidir.
Olgu sunumu yazilar1 Oz (6ziin aragtirma makalesinde oldugu
gibi belli bir formatta yapilandirilmis olmasi gerekmiyor),
Anahtar Kelimeler, Giris, Olgu Sunumu, Tartisma, Referanslar,
gerekirse Tablo ve agiklayici bilgilerden olusur. Olgu sunumunda
yazili bilgilendirilmis onam alinmali ve makalede belirtilmelidir.

Derleme

Derleme makaleleri alaninda zengin birikime ve atif alan
caligmalara sahip uzman kisilerce yazilan yazilardir. Klinik
pratige iliskin bir konuda mevcut bilgiyi tanimlayan,
degerlendiren ve tartisan; gelecege iliskin caligmalara yol
gosteren derleme yazilar1 yazmalarn icin dergi belirledigi
yazarlara davet gonderir. Derleme makaleleri, Oz (6ziin,
arastirma makalesinde oldugu gibi belli bir formatta
yapilandirilmis olmasi gerekmiyor), Anahtar Kelimeler, Giris,
Sonu¢ bolimlerinden olusur. Derleme makale gonderen
yazarlarin, makalede kullandiklar1 verinin sec¢imi, alinmasi,
sentezi icin kullandiklar1 yontemleri tanimlayan bir boliime de
makalede yer vermeleri gerekir. Bu yéntemler Oz béliimiinde
de belirtilmelidir.

Editére Mektup

Editore Mektup, kisa ve net goriis bildiren yazilardir. Dergide
daha dnce yaymlanmis olan makalelerle ilgili olarak ya da
dergide ifade edilmis goriislerle ilgili olarak yazilmis olmasi
tercih edilir. Editére Mektup yazilari, daha sonra yeni bir yazi
ile gecerlilik ispati1 gerektirebilecek 6n goriis bildiren yazilar
olmamalidir.

Tablolar

Tablolar bilgileri etkin bir sekilde gosterir ve ayrica bilginin
istenen tim ayrinti seviyelerinde verilmesini saglar. Bilgileri
metin yerine tablolarda vermek genelde metnin uzunlugunu
kasaltir.

Her tablo ayr bir sayfaya cift aralikli olarak basilmalidir.
Tablolar metindeki siralarina gére numaralanip, her birine kisa
bir bashk verilmelidir. MS Word 2003 ve {istii versiyonlarinda
otomatik tablo seceneginde “tablo klasik 1” ya da “tablo basit 1”
seceneklerine gore tablolar hazirlanmalidir. Baglik satir1 ve tablo
alt tist satirlart disinda tablonun icinde baska dikey ve yatay
cizgiler kullanilmamalidir. Her siituna bir baslik verilmelidir.
Yazarlar agiklamalar1 bashkta degil, dipnotlarda yapmalidir.
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Dipnotlarda standart olmayan tiim kisaltmalar agiklanmahdir.
Dipnotlar i¢in sirasiyla su semboller kullanilmalidir:

CTESIL T,

Varyasyonun standart sapma ya da standart hata gibi
istatistiksel ol¢timleri belirtilmelidir. Metin icinde her tabloya
atifta bulunulduguna emin olunmalidir. Eger yaymlanmis ya da
yayinlanmamis herhangi baska bir kaynaktan veri kullaniliyorsa
izin alinmal1 ve onlar tam olarak bilgilendirilmelidir. Cok fazla
veri igeren tablolar, cok yer tutar ve sadece elektronik yayinlar
icin uygun olabilir ya da okuyuculara yazarlar tarafindan
dogrudan saglanabilir. Boyle bir durumda uygun bir ifade metne
eklenmelidir. Bu tip tablolar, hakem degerlendirmesinden
gecmesi icin makaleyle beraber gonderilmelidir.

Sekiller

Sekiller ya profesyonel olarak ¢izilmeli ve fotograflanmali ya
da fotograf kalitesinde dijital olarak gonderilmelidir. Sekillerin
basima uygun versiyonlarinin yani sira JPEG ya da GIF
gibi elektronik versiyonlarda yiiksek c¢oziiniirliikte goriintii
olusturacak bicimlerde elektronik dosyalar1 gonderilmeli ve
yazarlar gondermeden 6nce bu dosyalarin goriintii kalitelerini
bilgisayar ekraninda kontrol etmelidir.

Rontgen, CT, MRIfilmlerive diger tanisal goriintiilemeler yiiksek
kalitede basilmis olarak gonderilmelidir. Bu nedenle sekillerin
tizerindeki harfler, sayilar ve semboller agik ve tiim makalede
esit ve yaym icin kiictiltiildiiklerinde bile okunabilecek
boyutlarda olmalidir. Sekiller miimkiin oldugunca tek baslarina
anlasilabilir olmalidir. Fotomikrografik patoloji preparatlari ic
olceklericermelidir. Semboller, oklar ya da harfler fonla kontrast
olusturmalidir. Eger insan fotografi kullanilacaksa, ya bu kisiler
fotograftan taninmamalidir ya da yazil izin alinmahdir (Etik
béliimiine bakiniz).

Sekiller metinde gegis siralarina gore numaralandirilmalidir.
Eger onceden yaymlanmis bir sekil kullanilacaksa, yayin
hakkini elinde bulunduran bireyden izin alinmalidir. Toplum
alanindaki belgeler haric yazarhga ve yayinciya bakilmadan bu
izin gereklidir. Basilacak bolgeyi gosteren ek cizimler editoriin
isini kolaylastirir. Renkli sekiller editor gerekli gordiigiinde ya
da sadece yazar ek masrafi karsilarsa basilir.

Sekillerin Dipnotlari

Ayn bir sayfadan baslayarak sekiller icin tablo basliklar ve
dipnotlar tek aralikli olarak ve Arap sayilar ile hangi sekle
kars1 geldikleri belirtilerek yazilmalidir. Semboller, oklar, sayilar
ya da harfler seklin parcalarim belirtmek icin kullanildiginda,
dipnotlarda her biri acgik¢ca tanimlanmalidir. Fotomikrografik
patoloji preparatlarinda i¢ o6lcek ve boyama teknigi
aciklanmalidir.

Olciim Birimleri
Uzunluk, agirlik ve hacim birimleri metrik (metre, kilogram,
litre) sistemde ve bunlarin onlu katlar1 seklinde rapor
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edilmelidir. Sicakliklar Celsius derecesi, kan basinci milimetre
civa cinsinden olmaldir. Ol¢ii birimlerinde hem lokal hem
de Uluslararas1 Birim Sistemleri (International System of
Units, SI) kullanilmaldir. fla¢ konsantrasyonlar1 ya SI ya da
kiitle birimi olarak verilir, alternatif olarak parantez icinde de
verilebilir.

Kisaltmalar ve sembollerde sadece standart kisaltmalar
kullanilmalidir, standart olmayan kisaltmalar okuyucu igin
cok kafa karistirict olabilir. Bashkta kisaltmadan kacinilmalidir.
Standart bir 6l¢tim birimi olmadikca kisaltmalarin uzun hali ilk
kullanilislarinda acik, kisaltilmis hali parantez icinde verilmelidir.

Tesekkiir(ler)

Yazinin sonunda kaynaklardan once yer verilir. Bu boliimde
kisisel, teknik ve materyal yardimi gibi nedenlerle yapilacak
tesekkiir ifadeleri yer alir.

Kelime Sayisi1 Sinirlandirmasi

Tiirkge ve Ingilizce 6zler en fazla 500 kelime olmalidir. Orijinal
makaleler ve derleme yazilarinda 6zel bir kelime sayisi
sinirlandirmasi yoktur. Olgu Sunumlari Oz harig 1000 kelime ile
sinirlandirilmali ve en az sayida sekil, tablo ve kaynak icermelidir.
Editére mektuplar (en fazla 1000 kelime, tablosuz ve sekilsiz)
olmali ve mektup, tiim yazarlar tarafindan imzalanmis olmahdir.
Bagcilar Tip Biilteni'nde yayinlanmis olan bir yazi ile ilgili elestiri
ya da degerlendirme niteligindeki mektuplar sozii edilen yazinin
yaymnlanmasindan sonraki 12 hafta icinde alinmis olmalidir.

Makale Hazirhig :

“Bagcilar Tip Biilteni”, Tip Dergilerinde Bilimsel Calismalarin
Yiirtitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayimnlanmasina
iligkin yonergeleri takip eder ” (Uluslararasi Tip Dergisi Editorleri
Komitesi - http://www.icmje.org/). Makalenin sunulmasi
iizerine, yazarlar deneme/arastirma tiiriinii belirtmeli ve uygun
oldugunda asagidaki kurallarin kontrol listesini saglamalidir:

Randomize caligmalar icin CONSORT agiklamasi (CONSORT
Grubu icin Moher D, Schultz KE Altman D. CONSORT beyam
paralel grup randomize caligmalarin raporlarinin kalitesini
iyilestirmek i¢in 6nerileri gozden gecirdi. JAMA 2001; 285: 1987-
91) (http: //www.consort-statement.org /),

Sistematik gozden gecirmeler ve meta-analizler icin tercih
edilen raporlama maddeleri icin PRISMA (Moher D, Liberati A,
Tetzlaff J, Altman DG, PRISMA Grubu. Sistematik Incelemeler
ve Meta-Analizler icin Tercih Edilen Raporlama Maddeleri:
PRISMA Beyani. PLoS Med 2009; 6 ( 7): €1000097.) (Http://
www.prisma-statement.org /),

Tanisal dogruluk calismalarinin raporlanmasi icin STARD
kontrol listesi (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
Glasziou PP, Irwig LM, vd, STARD Grubu icin. Teshis dogrulugu
calismalarinin eksiksiz ve dogru raporlanmasina yonelik:
STARD girisimi, Ann Intern Med 2003; 138: 40-4.) (http://www.
stard-statement.org /),
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STROBE go6zlemsel calisma raporlarinda yer almasi gereken
maddelerin kontrol listesi (http://www.strobe-statement.org
n,

Gozlemsel calismalarin meta-analizi ve sistemik incelemeleri
icin MOOSE vyonergeleri (Stroup DE Berlin JA, Morton SC,
vd.) Epidemiyolojideki gozlemsel ¢alismalarin meta-analizi:
Epidemiyoloji (MOOSE) grubundaki gézlemsel calismalarin
Meta-analizini bildirme 6nerisi JAMA 2000; 283: 2008-12).

CARE kurallari, vaka raporlarinin dogrulugunu, seffafligini
ve kullanishhigini artirmak igin tasarlanmistir. (Gagnier JJ,
Kienle G, Altman DG, Moher D, Sox H, Riley D; CARE Grubu.
CARE Yonergeleri: Konsensiis Tabanli Klinik Vaka Raporlama
Rehberinin Gelistirilmesi.) (Http://www.care-statement.org /

Kaynaklar
Kaynaklarla flgili Genel Konular

Gozden gecirme vyazilart okuyucular icin bir konudaki
kaynaklara ulagsmayi kolaylastiran bir arag olsa da, her zaman
orijinal calismay1 dogru olarak yansitmaz. Bu ylizden miimkiin
oldugunca yazarlar orijinal caligmalar1 kaynak gostermelidir.
Ote yandan, bir konuda ¢ok fazla sayida orijinal ¢alismanin
kaynak gosterilmesi yer israfina neden olabilir. Birka¢ anahtar
orijinal ¢alismanin kaynak gosterilmesi genelde uzun listelerle
ayni isi gorir. Ayrica glinimizde kaynaklar elektronik
versiyonlara eklenebilmekte ve okuyucular elektronik literatiir
taramalariyla yayinlara kolaylikla ulasabilmektedir.

Ozler kaynak olarak gosterilmemelidir. Kabul edilmis
ancak yaymlanmamis makalelere atiflar “basimda” ya da
“cikacak” seklinde verilmelidir; yazarlar bu makaleleri kaynak
gosterebilmek i¢in yazili izin almalidir ve makalelerin basimda
oldugunu ispat edebilmelidir. Gonderilmis ancak yayina kabul
edilmemis makaleler, “yayinlanmamis gozlemler” olarak
gosterilmeli ve kaynak yazili izinle kullanilmalidir. Genel bir
kaynaktan elde edilemeyecek temel bir konu olmadikca “kisisel
iletisimlere” atifta bulunulmamalhdir. Eger atifta bulunulursa
parantez icinde iletisim kurulan kisinin ad ve iletisimin tarihi
belirtilmelidir. Bilimsel makaleler i¢in yazarlar bu kaynaktan
yazil izin ve iletisimin dogrulugunu gosterir belge almalidir.

Referans Stili ve Formati

Tek tip kurallar esas olarak National Library of Medicine,
tarafindan uyarlanmis olan bir ANSI standart stilini kabul
etmistir. Kaynak atifta bulunma o6rnekleri icin yazarlar www.
nlm.nih.gov/bsd/uniform_requirements.html sitesine
basvurabilirler. Dergi isimleri National Library of Medicine
kaynaginda yer alan sekilleriyle kisaltilmahdir.

Kaynaklar yazinin sonunda (Kaynaklar) bashg altinda

metindeki gecis sirasina gore numaralandirillip dizilmelidir.
Metin icinde ise () seklinde parantez icinde referans numarasi
belirtilmelidir. Kaynaklarin listesiyle metin icinde yer ali siras1
arasinda bir uyumsuzluk bulunmamalidar.

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tim
kaynaklar metinde belirtilmelidir. Kaynaklar asagidaki
orneklerdeki gibi gosterilmelidir. Alt1 yazardan fazla yazar
olan ¢caligmalardailkaltiyazarbelirtilmeli, sonrasinda “veark.”
ya da “et al.” ibaresi kullanilmalidir. Kaynak dergi adlarinin
kisaltilmas1 National Library of Medicine’de belirtilen
kisaltmalara (https://www.ncbi.nlm.nih.gov/nlmcatalog/
journals) uygun olmalidir. National Library of Medicine’da
indekslenmeyen bir dergi kisaltilmadan yazilmaldir.

Kaynaklar icin drnekler asagida belirtilmistir:
1. Dergilerdeki makaleler icin 6rnekler:

MEDLINE’da yer alan ve kisaltmas1t MEDLINE’a gore yapilan
dergi makalesi icin: Crow SJ, Peterson CB, Swanson SA,
Raymond NC, Specker S, Eckert ED, et al. Increased mortality
in bulimia nervosa and other eating disorders. Am J Psychiatry
2009;166(12):1342-1346.

MEDLINE’da yer almayan ve kisaltmasi olmayan dergi makalesi
icin: Sevinger GM, Konuk N. Emotional eating. Journal of Mood
Disorders 2013;3(4):171-178.

2. Ek say1icin:

MEDLINE’da yer alan ve kisaltmast MEDLINE’a gore yapilan

dergi makalesi i¢cin: Sharan P, Sundar AS. Eating disorders in
women. Indian J Psychiatry 2015:57(Suppl 2):286-295.

MEDLINE'’da yer almayan ve kisaltmasi olmayan dergi makalesi
icin: Maner E Yeme bozukluklarinin tedavisi. Anadolu Psikiyatri
Dergisi 2009;10(Ek 1):55-56.

3. Baskidaki makale icin:

Cossrow N, Pawaskar M, Witt EA, Ming EE, Victor TW, Herman
BK, et al. Estimating the prevalence of binge eating disorder in
a community sample from the United States: comparing DSM-
IV-TR and DSM-5 criteria. J Clin Psychiatry, 2016. (in press).

4. Kitaptan alintilar:
Tek yazarh kitaptan alint1 i¢in:

McKnight TL. Obesity Management in Family Practice. 1st ed.,
New York:Springer, 2005:47-51.

Kitaptan bir boliim icin, editor(ler) varsa:

Jebb S, Wells J. Measuring body composition in adults and
children. In Clinical Obesity in Adults and Children, Copelman
P, Caterson I, Dietz W (editors). 1st ed., London: Blackwell
Publishing, 2005:12-18.

Editoérler ayni zamanda kitabin igindeki metin ya da
metinlerin yazari ise: Once alinan metin ve takiben kitabin
ismi yine kelimeler biiyiik harfle baslatilarak yazilir.

Eckel RH (editor). Treatment of obesity with drugs in the new
millennium. In Obesity Mechanisms and Clinical Management.
1st ed., Philadelphia: Lippincott Williams & Wilkins, 2003:449-
476.
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Ceviri Kitaptan Alint1 icin:

McGuffin B Owen M]J, Gottsman II. Psikiyatri Genetigi ve
Genomigi. Abay E, Gorgiilii Y (translation editors) 1st ed.,
Istanbul: Nobel Tip Kitabevleri, 2009:303-341.

5. Tezden alint1 icin:

Keceli E Yeme bozuklugu hastalarinda obsesif kompulsif
bozukluk ve kisilik bozuklugu. Thesis, T.C. Saglik Bakanlig:
Bakirkoy Prof. Dr. Mazhar Osman Ruh Sagligi ve Sinir Hastaliklar1
Egitim ve Arastirma Hastanesi, Istanbul:2006.

6. Kongre bildirileri icin:
Akbas Oncel D, Akdemir A. Universite 6grencilerinde diyet, beden

algis1 ve kendilik algis1 arasindaki iliskiler. 47. Ulusal Psikiyatri
Kongresi Ozet Kitabi, 26-30 Ekim 2011, Antalya, 2011:102.

7. Online Makale:

Kaul S, Diamond GA. Good enough: a primer on the analysis
and interpretation of noninferiority trials. Ann Intern Med
[Internet]. 4 Temmuz 2006 [Atif tarihi:4 Ocak 2007];145(1):62-9.
Erisim adresi:http://www.annals.org/cgi/reprint/145/1/62.pdf

Makalenin Dergiye Gonderilmesi

Cevrimici gonderim (online submission) ile birlikte Bagcilar
Tip Biilteni web sitesinin (www.ijfed.org) ilgili kistmlarindaki
talimatlara uyarak makale gonderilebilmekte, hakem stiregleri
de bu yolla yapilabilmektedir.

Makalelere eslik eden ve asagidaki bilgileri iceren bir kapak
mektubu olmalidir.

e Ayni ya da ¢ok benzer calismadan elde edilen raporlarin
daha o©nce yaymma gonderilip gonderilmedigi mutlaka
belirtilmelidir. Boyle bir c¢alismaya o6zgiil olarak atifta
bulunulmali ve ayrica yeni makalede de eskisine atifta
bulunulmalidir. Génderilen makaleye bu tip materyalin
kopyalar1 da eklenerek editore karar vermesinde yardimci
olunmalidir.

e Eger makalenin kendisinde ya da yazar formunda
belirtilmemisse ¢ikar ¢atismasina neden olabilecek mali ya da
diger iliskileri belirten bir ifade olmalidir.

* Makalenin tiim yazarlar tarafindan okunup kabul edildigini,
onceden belirtilen sekilde yazarlik dl¢iitlerinin karsilandigini,
her yazarin makalenin diirtist bir calismayr yansittigina
inandigini belirten bir ifade olmalidir. Mektup editore yardimci
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The Relationship Between Active and Passive
Exposure to Cigarette Smoke and Severe Lumbar
Intervertebral Disc Degeneration According to

Demographic Data

Demografik Verilere Gore Sigara Dumanina Aktif ve Pasif Maruziyet ile
Ciddi Lomber intervertebral Disk Dejenerasyonu Arasindaki Iliski

® Fatma Esra Bahadir Ulger

Fatih Sultan Mehmet Training and Research Hospital, Clinic of Radiology, Istanbul, Turkey

Objective: To investigate the effect of current, former and passive
smoking status on degeneration of lumbar intervertebral discs.

Method: Three hundred and sixty patients between the ages of 20 and
70 years, who underwent lumbar spinal magnetic resonance imaging,
were included in the study. The patients were grouped according to
their smoking status as current, former, passive smokers and non-
smokers. The cumulative smoking dose for current and former smokers
was calculated in terms of pack-years and categorized further into two
subgroups: smoked <9 pack-years or >9 pack-years. Patients who had
been exposed to cigarette smoke for more than one year and more than
one hour a day were included in the passive smoker group. The lumbar
intervertebral discs were evaluated by the Pfirrmann disc degeneration
grading system using sagittal T2-weighted magnetic resonance images.
Grades IV and V were considered as “severe disc degeneration”

Results: There was a statistically significant difference between
smoking status and gender, age, body mass index and lumbar lordosis
angle (p<0.05). There was a statistically significant difference between
smoking status and the presence of severe disc degeneration at L1-
2, L2-3, L5-S1 levels (p<0.05). The rate of severe intervertebral disc
degeneration was low at L1-2 (15%) and gradually increased at other disc
levels (L2-3: 20.3%, L3-4: 28.3%, L4-5: 47.2%, L5- S1: 53.6%). According
to multivariate analysis, each unit increase in age was significantly
associated with intervertebral disc degeneration at all levels (p<0.05).
Passive smoking was found to be significantly associated with L2-3 and
L3-4 disc degeneration; and >9 pack-years current smoking was found to
be significantly associated with L5-S1 disc degeneration (p<0.05).

Amag: Aktif, eski ve pasif sigara icme durumunun lomber intervertebral
disklerin dejenerasyonuna etkisini arastirmaktir.

Yontem: Calismaya lomber spinal manyetik rezonans gorlntuleme
yapilan 20-70 yas araliginda olan 360 hasta dahil edildi. Hastalar
sigara igcme durumlarina gore aktif, eski, pasif icici ve igmeyen olarak
gruplandirildi. Aktif ve eski sigara icenler igin kimilatif sigara dozu
paket yili cinsinden hesaplandi ve iki alt gruba aynldi <9 paket-
yil veya >9 paket-yll. Bir yildan fazla ve glinde bir saatten fazla sigara
dumanina maruz kalan hastalar pasif igici grubuna dahil edildi. Lomber
intervertebral diskler, sagital T2 agirlikli manyetik rezonans gorUntdleri
kullanilarak Pfirrmann disk dejenerasyon derecelendirme sistemi ile
degerlendirildi. Grade IV ve V olarak tanimlanan diskler, “ciddi disk
dejenerasyonu” olarak kabul edildi.

Bulgular: Sigara igme durumu ile cinsiyet, yas, viicut kitle indeksi ve
lomber lordoz agisi arasinda istatistiksel olarak anlamli bir fark vardi
(p<0,05). Sigara igme durumu ile L1-2, L2-3, L5-S1 seviyelerinde ciddi
disk dejenerasyonu varlidi arasinda istatistiksel olarak anlamli fark vardi
(p<0,05). Ciddi intervertebral disk dejenerasyonu orani L1-2'de (%15)
dustkti ve diger disk seviyelerinde kademeli olarak artti (L2-3: %20,3, L3-
4: %28,3, L4-5: %472, L5- S1: %53,6). Cok degiskenli analize gore, yastaki
her bir birim artis tim seviyelerde intervertebral disk dejenerasyonu
ile anlamli derecede iliskiliydi (p<0,05). Pasif igicilik L2-3 ve L3-4 disk
dejenerasyonu ile anlamli derecede iligkili bulunurken, >9 paket-yil aktif
sigara igimi L5-S1 disk dejenerasyonu ile anlamli derecede iligkili bulundu
(p<0,05).
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Conclusion: There is a significant relationship between passive smoking
and severe disc degeneration at upper lumbar levels. Also it was
thought that quitting smoking could reverse some of the negative effects
associated with smoking contributing to disc degeneration.

Keywords: Current smoker, former smoker, intervertebral disc
degeneration, magnetic resonance imaging, passive smoker, smoking

Sonug: Ust lomber seviyelerde pasif sigara icimi ile ciddi disk
dejenerasyonu arasinda anlamli bir iligki vardir. Ayrica sigarayi birakmanin,
disk dejenerasyonuna katkida bulunan bazi sigara ile ilgili olumsuz etkileri
tersine gevirebilecegi disunulmustr.

Anahtar kelimeler: Aktif sigara igen, eski sigara igen, intervertebral disk
dejenerasyonu, manyetik rezonans gorintileme, pasif igicilik, sigara igme

Introduction

Besides normal aging, genetic and environmental factors
are important potential determinants of lumbar disc
degeneration. The effect and importance of heredity on disc
degeneration has been shown in some twin studies (1-3).
Acquired factors such as obesity, diabetes mellitus, smoking,
physical loading and bone mineral density were found
to be associated with disc degeneration in the literature
(4). There are also studies investigating the relationship
between atherosclerosis and disc degeneration. Disruption
of the blood supply due to atherosclerosis contributes to
the degeneration process (5-7). The association between
lumbar disc degeneration/herniation and cardiovascular
risk factors was also investigated by Hangai et al. (4) and
Jhawar et al. (8) considering the relationship between
atherosclerosis and cardiovascular risk factors.

Smoking causes serious health problems, particularly lung
and other cancers, heart disease and respiratory diseases,
and is among the most common causes of death worldwide
(9,10). These serious consequences of smoking affect not
only smokers but also passive smokers (11). Besides these
commonly known diseases related to smoking, numerous
studies have shown that smoking has detrimental effects
on the musculoskeletal system and worsens the prognosis
and treatment of leukomotor diseases (12). Experimental
studies investigating the association between smoking
and disc degeneration have shown that the toxic effect
of nicotine, increased degradation of collagen and disc
malnutrition caused by decreased blood flow are the most
accepted mechanisms explaining the disc degeneration
process (12,13).

In the literature, there are clinical (surgical and imaging)
and experimental studies examining the effect of smoking
status on disc degeneration (13). In some of the imaging
studies, smoking was associated with disc degeneration
and herniation (14-18), but the others did not find any
relation (4,19-21). Only current smoker, former smoker
and non-smoker groups were included in these studies. To
the best of our knowledge, the effect of passive smoking on

intervertebral disc degeneration in humans has not been
investigated in previous studies. The aim of the study was
to investigate the effect of current, former and passive
smoking status on degeneration of lumbar intervertebral
discs.

Materials and Methods

This retrospective study was performed by obtaining
medical records of patients who underwent lumbar spinal
magnetic resonance imaging (MRI) between September
2019 and February 2020. Patients with a history of spinal
surgery or instrumentation, spinal fracture, trauma,
congenital or acquired spinal deformity tumor or infection
and those whose MRI data were unavailable were excluded
from the study. After the application of exclusion criteria,
955 patients were determined between the specified dates.
These patients were called by phone to be questioned about
their smoking status, demographic data (weight and height)
and whether they were working in heavy work and whether
they were athletes (22). Heavy workers and athletes were
also excluded from the study and a total of 360 patients
whose smoking status information could be obtained were
included in the study. The patients were grouped according
to their smoking status which was assessed by self-report
using following questions: “Have you ever smoked?”, “Do
you currently smoke?”, “Have you been exposed to cigarette
smoke from other smokers?”. If a patient answered that he
currently smoked, he was classified as “current smoker”. If
a patient answered that he had a history of smoking but not
smoking currently, he was classified as “former smoker”. If
a patient answered that he did not currently smoke, did not
have a history of smoking, and was not exposed to smoke,
he was classified as “non-smoker”. If a patient never
smoked and never had a history of smoking, but exposed
to cigarette smoke due to a family member or a colleague
to a minimum of one hour every day for more than one
year, he was classified as “passive smoker” (11,23,24). The
cumulative smoking dose for current and former smokers
was calculated in terms of pack-years and categorized
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further into two subgroups: smoked <9 pack-years or >9
pack-years (25). The number of pack-years was calculated
by dividing the number of cigarettes consumed per day by
20 and multiplying by the years that the patient had smoked
(19). Age and gender were recorded. Body mass index (BMI)
was calculated as weight/ (height)>.

Lumbar spinal MRI was performed using a 1.5 Tesla
imaging system (General Electric Healthcare, Milwaukee,
WI), using the following settings: amplitude: 44 mT/m;
slew rate gradient configuration: 200 T/m/s. MRI images
were evaluated using a GE advantage workstation (GE
Healthcare, Buc, France) and volume share software v.7.0.
The lumbar lordosis angle was measured and the lumbar
intervertebral discs were evaluated by the Pfirrmann disc
degeneration grading system using sagittal T2-weighted
MR images (TR/TE: 2500/85 ms, matrix: 320x224, slice
thickness: 4 mm, FOV: 32) (26).

According to the Pfirrmann disc degeneration grading
system, the degree of degeneration was classified into
five grades. In accordance with the literature, grades IV
and V were accepted as severe disc degeneration (4,27).
In this classification, grade IV identification is used for
discs with inhomogeneous structures, where nucleus and
annulus distinction cannot be made, with intermediate to
hypointense signal intensity, normal or slightly decreased
height. Grade V identification is used for discs with
inhomogeneous structures, where nucleus and annulus
distinction cannot be made, with hypointense signal
intensity, collapsed disc space (Figure 1). We accepted the
dependent variable in logistic regression as patients with
severe disc degeneration. When evaluating the factors
affecting severe disc degeneration, the non-smoker group
was considered as a reference and the effect of other
smoking status on severe disc degeneration compared to
non-smokers was examined.

MRI evaluations were made by the same experienced
radiologist who was blinded to the smoking status of the
participants. The Institutional Review Board approved
the study protocol (24.02.2020-17073117-050.06-E.65)
Informed consent for lumbar spinal MRI was obtained
from all individual participants included in the study.

Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics for Windows v.21.0 (IBM Corp., Armonk, NY,
USA). Frequency and percentage for discrete data, mean +
standard deviation and median for continuous data were
given as descriptive values. The “ANOVA test” was used for
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comparing the means between the groups and comparing
the means of more than two groups. The “Logistic
Regression Analysis” was used to evaluate the severe disc
degeneration at each lumbar level. Results were considered
statistically significant when p-value was less than 0.05.

Results

The mean age of the participants was 47.17+12.65 years
(range: 20-70 years). Among the 360 participants, 134 were
male (37.2%) and 226 were female (62.8%). The mean BMI
of the participants was 27.40+4.92 kg/m? (range: 15.9-47.8
kg/m?), and the mean lordosis angle of the participants
was 42.69+12.90° (range: 9.8-82.5°). The rate of severe
intervertebral disc degeneration was 15% at L1-2, 20.3% at
1.2-3, 28.3% at L3-4, 47.2% at L4-5, and 53.6% at L5-S1 disc
level (Table 1).

Distributions of demographic variables according to
smoking status are given in Table 2. There was a statistically
significant difference between smoking status and gender,
age, BMI and lumbar lordosis angle (p<0.05). The vast
majority of passive smokers were women, and former
smokers had the highest values in terms of age and BMI.

Distributions of severe disc degeneration at lumbar
intervertebral disc levels according to smoking status

Grade 111

Figure 1. T2-weighted sagittal MR images of the lumbar
intervertebral discs graded according to the Pfirrmann’s
classification (a-e). Grades IV and V were considered as
“severe disc degeneration”

MR: Magnetic resonance
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are given in Table 3. There was a statistically significant
difference between smoking status and the presence of
severe disc degeneration atL1-2, L2-3, L5-S1 levels (p<0.05).
It was determined that severe disc degeneration at the L.1-2
level was mostly in the passive and >9 pack/year former
smoker groups. At the 1.2-3 level, severe disc degeneration
was found mostly in the passive smoker group. At the L5-
S1 level, the most severe disc degeneration was detected
in the >9 pack/year current smoker group. There was no
statistically significant difference between smoking status
and the presence of severe disc degeneration at L.3-4, L4-5

levels.
Table 1. Characteristics of participants
Total By

category
Variables N Mean SD N %
Age 360 4717 12.646 - -
BMI 360 2740 4,924 - -
Gender 360 - - - -
Male - - - 134 372
Female - - - 226 62.8
Smoking status 360 - -
Current smoker <9 pack/ - - - 49 13.6
year
Current smoker >9 pack/ - - - 79 21.9
year
Passive smoker - - - 77 214
Non-smoker - - - 96 26.7
Former smoker <9 pack/ - - - 25 6.9
year
Former smoker >9 pack/ - - - 34 9.4
year
Lordosis angle 360 42.69 12.897 - -
L1-2 360 2.03 116 - -
Severe disc degeneration - - - 54 15
(grade 4-5)
L2-3 360 2.26 1.244 - -
Severe disc degeneration - - - 73 20.3
(grade 4-5)
L3-4 360 2.57 1.28 - -
Severe disc degeneration - - - 102 283
(grade 4-5)
L4-5 360 314 1.234 - -
Severe disc degeneration - - - 170 472
(grade 4-5)
L5-S1 360 3.34 1.325 - -
Severe disc degeneration - - - 193 53.6
(grade 4-5)

BMI: Body mass index, SD: Standard deviation

The results of univariate and multivariate analysis examining
the relationship between demographic data and smoking
status in terms of severe lumbar disc degeneration are given
in Table 4 and 5. In univariate analysis, age, BMI and >9 pack/
year former smokers were found statistically significant
in terms of disc degeneration at L1-2 and L4-5 disc levels;
age, BMI, lordosis angle and passive smokers were found
statistically significant in terms of disc degeneration at
L2-3 and L3-4 disc levels; age, lordosis angle, >9 pack/year
current smokers, <9 pack/year former smokers, and >9 pack/
year former smokers were found statistically significant in
terms of disc degeneration at L5-S1 disc level (p<0.05). For
example, at L1-2 disc level for every 1 year increase in age,
L1-2 disc degeneration increased 1.15 times, for every 1 unit
change in BMI L1-2 disc degeneration increased 1.10 times,
and former smokers had L1-2 disc degeneration 5.16 times
more than non-smokers (Table 4).

According to multivariate analysis, age, and BMI were
found statistically significant in terms of disc degeneration
at L1-2 and L4-5 disc levels; age, and passive smokers were
found statistically significant in terms of disc degeneration
at L2-3 disc levels; age, BMI and passive smokers were
found statistically significant in terms of disc degeneration
at L3-4 disc levels; age, lordosis angle, and >9 pack/year
current smokers were found statistically significant in
terms of disc degeneration at L5-S1 disc levels (p<0.05).
For instance, at L1-2 disc level for every 1 year increase in
age, L1-2 disc degeneration increased 1.16 times, for every
1 unit change in BMI L1-2 disc degeneration increased 1.07
times. According to multivariate analysis gender, <9 pack/
year current smoker, <9 pack/year former smoker and >9
pack/year former smoker were not associated with disc
degeneration at any level (Table 5).

Discussion

In the present study, the rate of severe intervertebral
disc degeneration was low at L1-2 (15%), and increased
gradually at more inferior intervertebral disc levels (L2-3:
20.3%, L3-4: 28.3%, 14-5: 47.2%, L5-S1: 53.6%) (Table 1).
The vast majority of passive smokers were women, and
former smokers had the highest values in terms of age and
BMI. According to multivariate analysis, each unit increase
in age was significantly associated with intervertebral disc
degeneration at all levels (p<0.05). Passive smoking was
found to be significantly associated with 1.2-3 and 13-4
disc degeneration, and >9 pack-years current smoking
was found to be significantly associated with L5-S1 disc
degeneration (p<0.05) (Table 5).
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Table 2. Distribution of demographic variables according to smoking status

Smoking status p

Passive Current <9 Current>9 Former smoker Former smoker Non-smoker Total

pack/year pack/year <9 pack/year >9 pack/year
N (%) 77 (21.4) 49 (13.6) 79 (21.9) 25 (6.9) 34 (9.4) 96 (26.7) 360 (100)
Females, n (%) 64 (8311) 33 (67.3) 35 (44.3) 17 (68.0) 9 (26.5) 68 (70.8) 226 (62.8) <0.0001*
Age (years), 470%+13.0 39.0%11.9 46.0+11.2 49.0114.2 57.0%8.6 48.0112.2 470%12.6 <0.00071**
mean = SD
BMI (kg m2), 28.0%51 259+4.7 26.21+41 28.91+4.9 29.0t+4.5 27753 274149 0.003**
mean * SD
LLA (°), mean * SD 42,5+13.6 42.3+13.6 39.8+12.5 39.3%£12.9 44,91+12.6 45.5111.8 42.7£12.9 0.044**

BMI: Body mass index, LLA: Lumbar lordosis angle, SD: Standard deviation, *chi-square test, **ANOVA test

Table 3. Distribution of severe disc degeneration at lumbar intervertebral disc levels according to smoking status

Smoking status p*
Severe disc Passive  Current <9 Current >9 Former smoker Former smoker Non-smoker Total
degenera!tion at pack/year pack/year <g pack/year >9 pack/year
lumbar disc levels
P L1-2, n (%) 12(22.2)  5(9.3) 11(20.4) 3(5.6) 12 (22.2) 11(20.4) 54 (100)  0.023
P L2-3,n (%) 24(329) 5(6.8) 12 (16.4) 6 (8.2) 10 (13.7) 16 (21.9) 73(100)  0.026
P L3-4,n (%) 30(29.4) 10(9.8) 18 (17.6) 9(8.8) 13 (12.7) 22 (21.6) 102 (100)  0.057
P L4-5, n (%) 42 (247)  21(12.4) 35 (20.6) 14 (8.2) 20 (11.8) 38 (22.4) 170 (100)  0.209
P L5-S1, n (%) 40 (20.7) 23 (11.9) 51(26.4) 16 (8.3) 22 (1.4) 41(21.2) 193 (100) 0.033

P Pfirrmann grade, *chi-square test

Considering the socioeconomic burden caused by low back
pain due to intervertebral disc degeneration in societies,
it can be understood that a great interest was paid on
the investigation of the factors in the etiology of disc
degeneration (28). Various factors such as age, mechanical
factors, genetics, nutrition, metabolic disorders, infection,
and toxic factors like nicotine have been found to have
detrimental effects on intervertebral discs (22).

In addition to the negative effects of smoking on the lung
and cardiovascular system, the harmful effects of smoking
on the musculoskeletal system have also been the subject
of research (12,23). Studies on this issue have shown that
smoking delays fracture healing, decreases bone mineral
density, increases fracture risk, and causes bone graft non-
unionin spinal fusion surgeries (29). Another area of interest
in this subject is the effect of smoking on intervertebral disc
degeneration. Disc malnutrition, caused by both tobacco-
induced anoxia and vascular disease and the direct effects
of chemical substances on disc cell viability are the most
accepted mechanisms that explain smoking related disc
degeneration (13,28). In addition, chronic cough, which is
common in smokers, can cause an increase in intradiscal
pressure and mechanically induce degeneration negatively
(30).
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In the literature, there are studies showing the negative
effect of smoking on lumbar disc degeneration, as well as
others with different results. Battié et al. (14) found that
smokers had 18% greater mean disc degeneration scores in
the lumbar spine compared to non-smokers in a population
consisting of identical twins. Jakoi et al. (28) reported a strong
correlation between lumbar disc degenerative disease and
tobacco use. They found a nearly 6-fold increase in the
prevalence of smokers’ lumbar disc degenerative disease
compared to non-smokers. In a systematic review, Huang et
al. (31) reported that current smokers showed a higher risk
of developing lumbar disc herniation than former smokers
and both male and female smokers had a similar risk of
lumbar disc herniation. Schumann etal. (32) concluded that
smoking 20-40 pack/years significantly increased the rate
of lumbar disc herniation in men and smoking 8-20 packs/
year increased the risk of lumbar disc herniation in women.
Livshits et al. (15) found that smoking showed statistically
significant relationships with risk of disc herniation. On the
other hand, there have been studies that found opposing
results. Hangai et al. (4) could not find a correlation between
smoking and disc degeneration in their study. However,
they thought that this might be due to the insufficient
number of patients who actively smoked (4). Kuisma et al.
(19) reported that smoking was not significantly associated
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Table 4. Univariate analysis for severe disc degeneration at lumbar intervertebral disc levels

Univariate P L1-2 P L2-3 P L3-4 P L4-5 P L5-S1

analysis*
OR OR OR OR OR
(95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% Cl)

Age 115 <0.0001 115 <0.0001 112 <0.0001 1.08 <0.0001 1.07 <0.0001
(1.10-1.19) (1.11-1.19) (1.09-1.15) (1.06-1.10) (1.05-1.09)

Female 1.01 0.976 175 0.054 1.34 0.230 142 ons3 m 0.637
(0.55-1.84) (0.99-3.07) (0.83-2.18) (0.92-218) (0.72-1.70)

BMI 1.10 0.001 1.08 0.003 115 <0.0001 112 <0.0001 1.02 0.368
(1.04-1.16) (1.03-1.14) (1.09-1.21) (1.06-1.17) (0.97-1.06)

LLA 1.02 0116 1.02 0.027 1.02 0.024 1.01 0.140 1.02 0.005
(1.00-1.04) (1.00-1.04) (1.0-1.04) (0.99-1.03) (1.01-1.04)

Smoking status

Non-smoker 1.0 - 1.0 - 1.0 - 1.0 - 1.0 -

Current <9 1.30 0.719 1.68 0.343 116 0.707 113 0.734 1.04 0.920
(0.38-4.22) (0.58-4.90) (0.49-2.83) (0.56-2.29) (0.51-2.10)

Current >9 1.21 0.687 115 0.737 1.02 0.956 116 0.625 2.80 0.001
(0.48-3.07) (0.51-2.60) (0.50-2.08) (0.64-212) (1.51-5.18)

Passive 1.93 0136 2.07 0.047 2.41 0.009 1.68 0.087 1.54 0152
(0.81-4.56) (1.01-4.24) (1.25-4.63) (0.93-3.05) (0.85-2.80)

Former <9 1.36 0.665 1.88 0.254 2.47 0.070 1.83 0.204 3.00 0.029
(0.34-5.41) (0.64-5.53) (0.93-6.58) (0.72-4.66) (1.12-8.03)

Former >9 5.16 0.001 2.27 0.080 214 0.084 3.36 0.005 2.67 0.021
(1.96-13.61) (0.91-5.70) (0.90-5.08) (1.43-7.87) (1.16-6.16)

BMI: Body mass index, LLA: Lumbar lordosis angle, P Pfirrman grade, *Logistic Regression Analysis, Cl: Confidence interval, OR: Odds ratio

Table 5. Multivariate analysis for severe disc degeneration at lumbar intervertebral disc levels

Multivariate
analysis*

Age
Female
BMI

LLA

Smoking status

Non-smoker

Current <9

Current >9

Passive

Former <9

Former >9

PL1-2 PL2-3 PL3-4 P L4-5 P L5-S1

OR OR p OR OR OR

(95% Cl) (95% Cl) (95% ClI) (95% Cl) (95% Cl)

116 <0.0001 117 <0.0001 113 <0.0001  1.08 <0.0001 1.09 <0.0001
(1.10-1.20) (112-1.21) (1.09-1.16) (1.06-1.10) (1.07-1.12)

116 0.704 214 0.043 112 0.719 155 0.099 1.40 0.219
(0.50-2.21) (1.08-4.62) (0.65-2.30) (0.92-2.62) (0.82-2.39)

1.07 0.049 103 0.454 113 <0.0001 107 0.009 102 0.481
(0.99-1.14) (0.96-1.09) (1.05-119) (1.02-1.13) (0.97-1.08)

1.01 0.613 1.01 0.656 1.01 0.813 101 0.504 1.04 <0.0001
(0.98-1.04) (0.98-1.03) (0.98-1.03) (0.99-1.03) (1.03-1.07)

1.0 - 1.0 - 10 - 10 - 10 -

317 0118 213 0.275 3.42 0127 2.74 0118 2.08 0.090
(0.75-13.51) (0.55-8.22) (115-1014) (119-6.29) (0.89-4.83)

219 0163 1.45 0.463 187 0156 165 0154 3.24 0.001
(0.73-6.55) (0.54-3.91) (0.79-4.46) (0.83-3.27) (1.59-6.57)

2.35 0088  2.82 0.021 3.42 0.003 181 0.087 1,54 0.210
(0.88-6.27) (1.17-6.80) (1.53-7.67) (0.92-3.55) (0.79-3.01)

1.09 0.910 1.48 0.558 2.54 0137 158 0.394 2.52 0.093
(0.23-5.24) (0.40-5.59) (0.74-8.70) (0.55-4.51) (0.86-7.41)

3.01 0.057 1.33 0.605 1.01 0.982 213 0115 146 0.423
(0.97-9.37) (0.45-3.97) (0.36-2.80) (0.83-5.47) (0.58-3.68)

BMI: Body mass index, LLA: Lumbar lordosis angle, P Pfirrman grade, *Logistic Regression Analysis, Cl: Confidence interval, OR: Odds ratio
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with severe disc degeneration in a population consisting of
middle-aged male workers. Kanayama et al. (20) concluded
that smoking status was not a significant risk factor for the
prevalence of disc degeneration and herniation. Schistad et
al. (33) found that smoking status had no significant impact
on 5-year disc degeneration development.

As mentioned above, numerous studies in the literature
have found results that current smokers and former smokers
have increased the risk of intervertebral disc degeneration.
The effect of passive smoking, another subgroup in terms
of exposure to smoking, on disc degeneration has been
investigated in experimental studies using animal models
(34-36). However, as far as we know, there is no study
investigating the relationship between passive smoking
and intervertebral disc degeneration in humans.

Passive smoking poses a considerable risk of associated
diseases compared to active smokers, and the serious
consequences of smoking affect not only smokers but
also passive smokers (37,38). Smoking is blamed for an
estimated 480,320 deaths per year in the United States,
of which 41.280 are due to lung cancer and coronary
heart disease in individuals exposed to passive smoking
(39). Considering the systemic proposed mechanisms of
smoking on disc degeneration, the relationship between
passive smoking and lumbar disc degeneration was also
aimed to be investigated in this study:.

Mechanical stress due to physical loading is expected to
cause degeneration at lower lumbar levels (14). Since the
effect of smoking is systemic, as previously described, it
may cause higher degeneration grades in the upper and/
or lower lumbar levels. Saberi et al. (17) found that after
eliminating the effect of other factors, cigarette smoking
was associated with nucleus pulposus dislodgement only
in upper lumbar levels (p=0.038). According to the results
of this study, the significant relationship between disc
degeneration at the upper (L2-3 and L3-4) lumbar levels
and passive smoking suggests that passive smoking may
cause more degeneration in the upper lumbar levels than
mechanical stress.

Another remarkable topic from the results of the studies in
theliteratureiswhetherthereisachangeinthe degeneration
findings after quitting smoking. In a review by Huang et al.
(31), it was found that current smokers had a higher risk
of developing lumbar disc herniation compared to former
smokers. In an experimental study, Nemoto et al. (34)
found that intervertebral disc degeneration due to smoking
could be repaired to some extent after quitting smoking.
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While investigating the relationship between smoking and
surgical disc disease in their study, An et al. (40) stated that
smoking cessation might have beneficial effects since there
was no significant difference between former smokers and
non-smokers. One of the results of the large-scale study
by Knuttson et al. (41) was that quitting smoking reduced
surgery. In the present study, when the current smokers
and former smokers were compared in terms of severe disc
degeneration, although current smoker’s age and BMI were
lower, >9 pack/year current smokers were found statistically
significant in terms of disc degeneration at L5-S1 disc levels
according to multivariate analysis. This result is thought to
be a supportive finding that some of the negative effects of
smoking may be reversed after quitting smoking.

Study Limitations

The present study has some limitations. Although those
who did heavy physical work and athletes were excluded
from the study, one of the limitations was that the subjects
were not evaluated in terms of other risk factors that might
cause lumbar disc degeneration, such as family history, daily
physical activity and habits (long-term sitting, poor posture,
alcohol use, etc.), diabetes and cardiovascular diseases, and
musculoskeletal system diseases that increased the burden
on the lumbar region. However, this was a retrospective
study and it was not possible to retrospectively collect
accurate information about the patient’s daily activities and
habits of previous days and other risk factors. Self-reporting
on smoking status and smoking exposure may have led to
misclassification of patients. However, self-questionnaire
has been used in studies on this subject in the literature.
Studies that are confident about the amount of exposure to
smoking may only be available in experimental studies with
animal models or in prospective studies.

Conclusion

Breathing cigarette systemically affect
many organs/parts of the body negatively regardless of
active smoking. Based on the significant relationship
found between passive smoking and intervertebral disc
degeneration at upper lumbar levels, which are less
affected by mechanical factors, it has been considered as
a finding supporting that cigarette smoke exposure may
have an effect on disc degeneration. The study supports
the view that some negative effects on disc degeneration
may be reversible after smoking cessation. The longer we
stay away from smoking or its smoke, the more we keep
a preventable risk factor for disc degeneration away from
our lives.

smoke can
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How Does Falling Relate to Fatigue, Fear of Falling,
Mood and Quality of Life in Pregnancy?

Gebelerde Diisme ile Yorgunluk, Diisme Korkusu, Duygu Durumu ve
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Objective: There are many studies on the impact of physical changes
on pregnancy falls. We conducted this study to investigate the effects of
mental changes as well as physical changes on pregnancy fall. Therefore,
we evaluated how people who fell during pregnancy were related to
fatigue, fear of falling, mood and health-related quality of life.

Method: Pregnant women were divided into 2 groups as those who
falled (group 1) and those who did not (group 2). Pregnant women in both
groups were tested to stand on one leg, and the following forms were
filled: fatigue severity scale (FSS), Beck depression inventory (BDI), falls
efficacy scale international (FES), and Nottingham health profile (NHP).
The groups were compared based on the data obtained.

Results: FSS (group 1: 4.9+1.6, group 2: 4.0+1.8, p=0.002), BDI (gsroup
1: 23.9£12.5, group 2: 10.8+7.3, p<0.001), FES (group 1: 39.5£10.5, group
2:26.6£6.6, p<0.001), and NHP (group 1: 321.9£1231, group 2: 189.4£96.1
p<0.001) were found to be significantly higher in group 1. FES was
positively correlated with FSS, BDI and NHP, and significantly negatively
correlated with the test of standing on one leg. The test of standing on
one leg was negatively correlated with FES, FSS, BDI and NHP.

Conclusion: This study shows that mental changes as well as physical
changes can have an impact on falls and balance in pregnant women.

Keywords: Depression, fall, fatigue, pregnancy, quality of life

Amag: Fiziksel degisikliklerin hamilelik dismeleri Uzerindeki etkisi
lUzerine pek ¢ok calisma bulunmaktadir. Bu galisma fiziksel degisikliklerin
yani sira zihinsel degisikliklerin de gebelikte dusme Uzerindeki etkilerini
arastirmak igin yapildi. Bu amacla hamilelik sirasinda disen kisilerin
yorgunluk, disme korkusu, ruh hali ve saglikla iliskili yasam kalitesi ile
nasil iligkili oldugunu degerlendirdik.

Yontem: Gebe kadinlar diisenler (grup 1) ve dismeyenler (grup 2) olarak
iki gruba ayrildi. Her iki gruptaki gebelere tek ayak tzerinde durma testi
yapilarak ve yorgunluk siddet olgegi (FSS), Beck depresyon envanteri
(BDE), uluslararasi dusme etkinlik olgcedi (FES), Nottingham saglik
profile (NSP) formlari dolduruldu. Elde edilen veriler gruplar arasinda
karsilagtirildi.

Bulgular: FSS (grup 1: 49416, grup 2: 4,0%1,8, p=0,002), BDE (grup
1: 23,9+12,5, grup 2: 10,8473, p<0,001), FES (grup 1: 39,5+10,5, grup 2:
26,6£6,6, p<0,001), NSP (grup 1: 321,9+123,], grup 2: 189,4+96,1, p<0,001)
skorlari grup 1de anlamli yiiksek bulundu. Korelasyon analizinde FES
ile, FSS, BDE ve NSP arasinda pozitif yonde ve tek ayakta durma testi
arasinda negatif yonde anlamli iliski vardi. Tek ayak Ustlinde durma testi
ile FES, FSS, BDE ve NSP arasindaki negatif yonde iligki anlamli idi.
Sonug: Bu galisma, fiziksel degisikliklerin yani sira zihinsel degisikliklerin
hamile kadinlarda disme ve denge Uzerinde etkili olabilecegini
gostermektedir.

Anahtar kelimeler: Depresyon, dlisme, gebelik, yasam kalitesi yorgunluk
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Introduction

Adaptive changes occur in the musculoskeletal system
as well as in many tissues and organs during pregnancy;,
depending on the increasing metabolic needs of the fetus
and mother. Increased weight of the fetus and its posture
cause excessive loading of the lumbar spine and abdominal
muscles. This changes the body’s center of gravity, resulting
inanincrease in the posterior direction of the position of the
pregnant woman’s head, anterior pelvic tilting and lumbar
lordosis (1,2). In addition to changes in posture, weight
gain, memory difficulties and concentration problems,
increased laxity in ligaments, swelling in the hands and
feet, reduced neuromuscular control, and changes in body
biomechanics due to adaptations in soft tissues and joints
may affect the balance in pregnant women and cause
them to fall (3). Studies have reported that about 25-26%
of pregnant women fall at least once during pregnancy, and
this happens most frequently in the third trimester (4,5).
Pregnant women have a higher risk of falling and injury
than non-pregnant women. Falling during pregnancy has
a broad spectrum of effects ranging from simple results
such as joint sprains and muscle injuries to bone fractures,
head traumas, visceral organs ruptures, internal bleeding,
premature birth, sudden placental and uterine ruptures,
early rupture of membranes, and maternal and fetal death
(1,2).

There may be changes in physical and mental health that
can reduce the quality of life in pregnant women. Pregnant
women may experience hormonal changes triggering
symptoms of nausea and vomiting, sleep disturbances,
anxiety, depression, low energy and fatigue (6). Such
situations can actas a trigger for falls by affecting the sensory
motor organization needed for the postural balance (7).

In our study, we aimed to assess how falling was related to
fatigue, fear of falling, mood and health-related quality of
life of people falling during pregnancy.

Materials and Methods

After the approval of the local ethics committee (ethics
committee no: 2019/01), 130 pregnant women who
presented to the gynecology outpatient clinic between
February and June 2019 were included in our study.

The study included 18-45-year-old women pregnant with a
single baby in the third trimester, who did not have a risky
pregnancy or any neurological conditions that had an effect
on balance. Those who had fallen at least once during their
pregnancy were assigned into the first group and those who
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had never fallen into the second group. Pregnant women
who had not fallen in the second group were followed
until the end of pregnancy, and 2 people who fell during
the study were assigned into the group of people who had
fallen. The study was concluded with 67 patients in group 1
and 63 patients in group 2.

All pregnant women were tested for standing on one leg (8).
The fatigue severity scale (FSS) was filled to assess the level
of fatigue, the Beck depression inventory (BDI) to assess
mood, the falls efficacy scale (FES) to assess the fear of
falling, and the Nottingham health profile (NHP) to assess
the quality of life, all of which had been tested for validity
and reliability in Turkish (9-12).

Test of standing on one leg: This is a test that assesses the
balance and risk of falling of patients. Patients are told to
maintain their balance by standing up while lifting one leg
up, keeping their hip in neutral position and their knee at
90-degree flexion. The upper limit in the test is accepted to
be 30 seconds, and the test is terminated for of pregnant
women who complete this period. Those who complete the
test under 10 seconds have balance disorder, and those who
complete the test in less than 5 seconds are at risk of falling.

FSS: This is a scale that measures people’s level of fatigue.
People specify how much they consent to each item by
choosing a number from 1 to 7. The score range of the scale
consisting of a total of 9 questions is from 9 to 63. A score of
36 or higher shows severe fatigue (9).

BDI: The BDI is made up of 21 questions. Each question is
scored between 0 and 3. A score of 21 or higher is considered
as a diagnosis of clinical depression (10).

FES: This is a test consisting of 16 questions that measure
people’s fear of falling. People are asked how safe they feel
when performing simple daily living activities and are asked
to mark it on paper from 1 to 10 (1 is completely unsafe,
10 is extremely safe). A score between 0 and 100 in total is
obtained to assess their fear of falling (11).

NHP: This is a general health survey of 38 items that assess
the quality of life. Six sub-parameters made up of energy
level, emotional reactions, physical activity (PA9, pain,
sleep and social isolation and total points are assessed. The
answers to the questions are marked as “yes” or “no.” The
total score ranges from 0 to 600, and a high health-related
quality of life perception is inversely proportional to the
score obtained (12).

The specified tests and scales were administered to both
groups, and the groups were compared based on the data
obtained.
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Statistical Analysis

SPSS (Statistical Package for Social Science) program
version 22.0.0 was used for statistical analysis. Confidence
interval was accepted as 95%. The normality of the data was
analyzed using the Kolmogorov-Smirnov test. The Levene’s
test was used to determine the homogeneity and equality
of variances. The Student’s t-test and the Mann-Whitney
U test were used when comparing the groups in terms of
quantitative data. The Pearson’s chi-square test was used
when comparing the groups in terms of qualitative data.
Correlation analysis was conducted using the Pearson
correlation method. The statistical significance level was
accepted as p<0.05. Results were presented as mean +
standard deviation.

Results

There was no significant difference between the groups in
terms of average age, body mass index, gestational week
and demographic data. Group 1 showed significantly worse
performance in the test of standing on one leg compared
to group 2, while they had significantly higher scores on
the FSS, BDI, and the FES. On the other hand, they had
significantly higher scores on the NHP, which is inversely
proportional to the score of perception of high quality of
life related to health (Table 1).

FES was positively correlated with FSS, BDI and NHP, and
significantly negatively correlated with the test of standing
on one leg. The test of standing on one leg was correlated
negatively with FES, FSS, BDI and NHP (Table 2).

Table 1. Comparison between the pregnant women who

had fallen and who had not

Group 1(n=67) Group 2 (n=63)

Weight 70.5+12.4 71.6%£9.5
Height 158.5+6.6 160.8%5.6
BMI 28.0+4.4 27.6%3.2
Age 27016.5 26.616.5
Gestational week 29.8+7.8 311+6.8
FES 39.5+£10.5%* 26.6+6.6**
FSS 4.9+1.6* 4.0+1.8*
BDI 23.91+12.5%* 10.8+7.3**
NHP 321.9+123.1%* 189.4+96.1**
Test of standing on 1571121+ 22.718.6**

one leg

Results are presented as mean * standard deviation, *p<0.05, **p<0.01, BMI:
Body mass index, FSS: Fatigue severity scale, BDI: Beck depression inventory,
NHP: Nottingham health profile, FES: Falls efficacy scale international

Table 2. Correlation analysis results

FES FSS BDI NHP Test of
standing
on one leg

FES 1 0.442*  0.738**  0.713**  -0.355**
FSS 0.442* 1 0.511%* 0.480**  -0.298**
BDI 0.738*  0.511** 1 0.705%*  -0.257**
NHP 0.713** 0.480**  0.705** 1 -0.368**
Test of -0.355*  -0.298** -0.257** -0.368** 1
standing on

one leg

FSS: Fatigue severity scale, BDI: Beck depression inventory, NHP: Nottingham
health profile, FES: Falls efficacy scale international, **p<0.01

Discussion

Our study is a study the argues that psycho-social changes
in pregnancy, as well as physical changes, may have an
impact on falls. In this context, we examined how falling
was related to fatigue, depression, fear of falling and
quality of life. First of all, pregnant women who had fallen
performed significantly worse in the test of standing on one
leg. This is the expected outcome considering the impact
on balance of physical changes in pregnancy. Second,
fatigue, depression and fear of falling among the pregnant
women who had fallen were significantly higher. Moreover,
the health-related quality of life was lower.

Postural balance is a complex process generated by the
coordination of vestibular, somato-sensory and visual
inputs at the central nervous system level (13). All these
systems need to work in coordination to achieve balance. In
addition to physical changes in pregnancy, somato-sensory
and psychosomatic changes may also play a role in balance
and falls. Previous studies have shown that anxiety may be
associated with balance disorders. Wada et al. (14) reported
in their study on anxiety levels on college students that the
degree of anxiety affected anteroposterior oscillation while
eyes were open. Nagai et al. (15) showed that high anxiety
during pregnancy caused imbalance while standing with
eyes open. This decreased when the eyes were closed. In
this study, it was emphasized that the pregnant women
balanced current physical difficulties using somato-
sensory cues and achieved their balance thus. In our study,
we found higher scores of fatigue, depression and fear of
falling among the pregnant women who had fallen. The
health-related quality of life of these people was also worse.
According to these results, we can say that pregnant women
who are psychosomatically affected and have a poorer
sense of quality of life are more prone to falling.
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While there are few studies assessing the impact of
psychosomatic processes on balance, the relationship
between psychological processes and balance remains
unclear. In the study of Bolmont et al. (16), healthy male
students were subjected to a 12-day balance test program
while their daily mood and anxiety levels were examined.
The study also involved an investigation of how balance
was related to emotions such as depression, fatigue, vitality,
confusion, and anger/aggressiveness, in addition to anxiety.
The Global Sensory Organization test, which demonstrated
the ability to use inputs from the sensory system, was found
to have a positive correlation with anxiety, depression and
anger scores. A negative correlation was found between
the ability to evaluate somato-sensory inputs and anxiety,
between the ability to evaluate visual inputs and depression
and anger/aggressiveness, between the ability to evaluate
vestibular inputs and anxiety, depression and anger/
aggressiveness. There was a positive correlation between
vitality and the ability to evaluate vestibular inputs. Motor
control test performances showed a negative correlation
with fatigue and tension. This study has shown that they can
influence the ability to use data from the somato-sensory
visual or vestibular system to maintain balance. It has also
shown that low mood can change balance performance,
causing falls. Similarly, higher levels of fatigue, depression
and fear of falling were observed in our study, too, while the
quality of life was significantly lower among the pregnant
women who had fallen. The correlation analysis showed
that the test of standing on one leg had a significant
and negative correlation with the fear of falling, fatigue,
depression and NHP.

Although manystudies havebeen carried out on postpartum
depression, research associated with pregnancy depression
is limited. The incidence of depression in pregnancy is
between 25% and 30% on average in these studies (17).
Anxiety and depression have been shown to occur more
prominently in the first and third trimesters of pregnancy
compared to the second trimester (17). During pregnancy,
sleep and appetite changes, fluctuations in conditions of
sensation and anxiety, excessive fatigue, loss of libido, and
difficulty in concentration may be observed. These negative
changes can have a negative effect on the processing of
somato-sensory inputs in the pregnant woman, which
can cause falls. In our study, we found that depression
scores were significantly higher among the pregnant group
who had fallen. Moreover, we found that depression was
positively correlated with fear of falling, fatigue, and poor
quality of life.
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A number of studies have investigated the relationship
between changes in postural stability and disorders
occurring during pregnancy (17-20). It has been observed
that pregnant women with morning sickness reduce body
oscillation in order to control dizziness and other symptoms
(18). Deterioration in postural stability and the risk of
falling have also been reported to be increased in pregnant
women diagnosed with hyperemesis gravidarum, which
is a heavier form of morning sickness (20). A vast majority
of pregnant women (87.2-96.5%) complain of fatigue and
exhaustion (21). More pronounced fatigue occurs at night.
Fatigue begins in weeks 11 and 12 and reaches the highest
levels in the third trimester. Prenatal fatigue has also been
found to be related to depression, anxiety and premature
birth (21). In other words, maternal stress and fatigue have
a similar effect on pregnant women’s well-being. The level
of fatigue in our study was higher in the group of pregnant
women who had fallen. Fatigue can impair somato-sensory
inputs as well as reducing physical performance, causing
falls.

Memory loss and attention issues are two physiological
changes that arise during pregnancy, along with fatigue (22).
A reduction in visuospatial working memory and executive
functions has also been linked to maternal depression and
anxiety (23). The importance of a decrease in visuospatial
memory is not only related to spatial skills, but it may also
cause the mother to fall by affecting her ability to perceive
and respond to changes in the environment quickly. There
is a need for extensive studies in this regard.

Study Limitations

This is a cross-sectional study, and all patients were
selected from among patients at a single center, who were
in their 3 trimester. The sample size can be increased.
Notwithstanding these limitations, our study is important
to show that somato-sensory inputs can impact falls in
pregnancy.

Conclusion

We have presented the first study exploring how falling in
pregnancy is related to depression, fatigue, fear of falling,
and changes in quality of life. These parameters can affect
the somato-sensory organization of balance in pregnant
women, which can increase the frequency of falls. Simple
tests can easily identify patients who may have a low quality
of life, excessive fatigue, or depression. In these patients,
both the level of depression and fatigue can be reduced, and
the quality of life is improved through psychotherapeutic
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interventions, by arranging exercise programs such as
pregnancy Pilates, balance and resistance exercises, aerobic
exercises, yoga, and tai chi to improve balance. All of these
interventions can help pregnant women avoid falling.
Further studies on this issue involving larger samples and
longer follow-up periods are needed.
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Objective: Incidental micropapillary carcinoma (IMC) is the most
common variant of thyroid malignancies. There are unmet needs
regarding the efficacy of nodule size in the prediction of the coexistence
of IMC. We aimed to measure the effect of nodule size on the prediction
of the coexistence of IMC.

Method: The data of 194 patients who underwent biopsy for fine-needle
aspiration cytology and subsequent thyroidectomy in a research and
training hospital between January 2017 and February 2020 were analyzed
retrospectively. The patients were divided into three groups according to
the sizes of thyroid nodules as 0-10 mm, 11-20 mm, and >20 mm. Logistic
regression analysis was performed.

Results: The patients with nodule size between 0 mm and 10 mm mostly
showed hypothyroidism (51.0% vs. 28.8% vs. 41.8%) while patients with
size between 11 mm and 20 mm mostly had euthyroidism (44.2% vs.
451% vs. 41.8%, p=0.0175). Both malignancy (51.9% vs. 49.0% vs. 42.9%,
p=0.544) and IMC (65.4% vs. 51.0% vs. 56.0%, p=0.32) were observed
more likely in patients with moderate size (11-20 mm). We found the
following variables to be predictors for the coexistence of IMC: absence
of halo [odds ratio (OR): 4.50, 95% confidence interval (Cl): 1.61-14.71,
p=0.007], and interestingly decrease in vascularity [OR: 0.33, 95% Cl:
0.12-0.87, p=0.030], and total thyroidectomy, [OR: 4.55, 95% Cl: 2.30- 9.56,
p<0.001].

Conclusion: With increased nodule size (>2 cm), we reported more
IMC inside the thyroid gland. However, the nodule size has the low
performance to be a predictor for the coexistence of IMC in the thyroid
gland.

Keywords: Malignancy, nodule size, thyroidectomy

Amag: insidental mikropapiller karsinom (iMK), tiroid malignitelerinin
en yaygin mikropapiller varyantidir ve son on yilda insidansi artmaktadir.
Tiroid bezinde IMK varligini tahmin etmede nodiil boyutunun etkinligine
iliskin veriler yeterli degildir. Bu retrospektif calismada nodul boyutunun,
iMK'lerin  tiroid bezinde diger lezyonlarla bir arada bulunmasinin
ongorulmesine etkisini arastirdik.

Yontem: Ocak 2017-Subat 2020 tarihleri arasinda ince igne aspirasyon
sitolojisi ve ardindan tiroidektomi igin biyopsi yapilan 194 hastanin verileri
retrospektif olarak incelendi. Hastalar tiroid nodullerinin boyutlarina gore
0-10 mm, 11-20 mm ve >20 mm olarak ug gruba ayrildi.

Bulgular: Nodul boyutu 0-10 mm arasinda olan hastalarda en ¢ok
hipotiroidizm (%510, %28,8 ve %41,8) gortllrken, boyutu 11-20 mm
arasindaki hastalarda en ¢ok &tiroidizm gorildi (%44,2, %45, ve %41,8,
p=0,0175). Hem malignitenin (%519, %49,0 ve %42,9, p=0,544) hem de
IMK'nin (%65,4, %51,0 ve %56,0, p=0,32), orta biyiklikte (11-20 mm)
nodul boyutu olan hastalarda gorilme olasiligi yuksekti. Asagidaki
degiskenlerin IMK'nin gériilmesini daha fazla etkiledigini bulduk: halo
yoklugu [olasilik orani (OO): 4,50, %95 gliven araligi (GA): 1,61-14,71,
p=0,007], vaskdleritede azalma [OO: 0,33, %95 GA: 0,12-0,87, p=0,030] ve
total tiroidektomi [OO: 4,55, %95 GA: 2,30-9,56, p<0,001].

Sonug: NodUl boyutunda artigla (>2 cm) birlikte tiroid bezi iginde daha
fazla IMK'ye rastlanmigtir. Bununla birlikte, nodiil boyutunun tiroid bezinde
iIMK bulunma riski igin prediktif bir faktor olma potansiyeli diigtiktr.

Anahtar kelimeler: Malignite, nodul boyutu, tiroidektomi
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Introduction

Thyroid nodules are typically benign lesions with a
prevalence of 2-6% with palpation, 19-35% with routine
ultrasound imaging (USG), and 8-65% in biopsy (1). The
incidental malignant tumors of the thyroid gland can be
detected by postoperative examination because of benign
lesions. Additionally, incidental thyroid carcinoma is the
most common pathological type with an incidence ranging
from3%t020.3% (2,3). Incidental micropapillary carcinoma
(IMC) is the most common micropapillary variant (3),
with an increasing incidence in the past decades, due to
developments and much use of diagnostic procedures,
which enable the detection of smaller tumors, particularly
IMC in the nodules of a diameter smaller than 10 mm
according to the World Health Organization classification
system (4). It is controversial whether or not the size of
the thyroid nodule is correlated with the presence of IMC
and other clinicopathological features of patients (5,6).
Despite the fact that the prognostic advantage of IMCs has
been an issue of debate in recent studies (6-8), there is a
lack of information about the predictive value of the size
of thyroid nodules in the risk and early diagnosis of IMC
among thyroid cancers (9-11). Although most IMCs were
discovered incidentally on Fine Needle Aspiration Cytology
(FNAC) during the pathological examination of benign
lesions, there are unmet needs regarding the efficacy of
nodule size in the prediction of the presence of IMCs in the
thyroid gland. We investigated the effect of the nodule size
on the prediction of the association of IMCs in the thyroid
gland with ultrasonographical non-visualized adjacent
malignancies. Our retrospective study is a good clinical
tool to consider the nodule size as a predictive factor for
the presence of IMC in the thyroid gland. It is important to
consider the thyroid nodule size during outpatient follow-
up to suspect the further association of IMC in the thyroid
gland.

Materials and Methods

A retrospective review of the data of 194 patients who
underwent FNA biopsy and subsequent thyroidectomy in
the General Surgery Department of University of Health
Sciences Turkey, Istanbul Bagcilar Training and Research
Hospital between January 2017 and February 2020 was
performed. Thisstudywas approved by the Clinical Research
Ethics Committee of University of Health Sciences Turkey;,
Istanbul Bagcilar Training and Research Hospital (no:
2020.02.1.03.021, date: 07/02/2020). All procedures were
consistent with the principles of the Helsinki Declaration.

The patient consent could not be received from the patients
due to the retrospective design of the study.

Patients

The selection criteria of the patients were based on the FNA
biopsy and subsequent thyroidectomy, including all data
of demographics and clinical features. The patients with
incomplete data were excluded from the study. The data
of patients including the demographic features were about
sex, age, radiation history, family history of thyroid diseases,
type of surgery, and the diameter of the nodule (mm).
As clinical indications, FNA, nodule size, compression/
cosmetics, Grave’s disease, toxic goiter, and coexisting
hyperparathyroidism were recorded. The diagnoses
with thyroid function tests, including hypothyroidism,
euthyroidism, or hyperthyroidism,
Lymphadenectomy was performed as central, regional, or
central with regional levels. FNA cytology (FNAC) findings
were determined by the Bethesda category, and an overall
histopathological diagnosis (benign or malignant) was
recorded according to the pathology reports. All data were
analyzed by comparing the outcomes with the nodule size
and IMC. The sizes of thyroid nodules were determined
according to the recent ATA guidelines and the patients
were divided accordingly into three groups as 0-10 mm, 11-
20 mm, and >20 mm (12). IMC was determined as a well-
differentiated single tumor or multiple tumors smaller than
1 cm, diagnosed incidentally in intra- or extranodular region,
inside or outside the same lobe with a benign or malignant
lesion. IMC was also confirmed by immunohistochemically
positive staining for thyroglobulin, showing a follicular
differentiation. We included IMC in intranodular region
and inside the same lobe with a benign or malignant lesion.

were recorded.

USG

Ultrasound (US) imaging of the thyroid was performed by
the Esaote Color Doppler US (MAG Technology Co, Ltd.
Model: 796FDII Yung-ho City, Taipei, Taiwan). Radiological
findings recorded for each nodule included the echogenicity
(hypoechoic or hyper- and isoechoic), margin (irregular or
well-bordered), microcalcifications (absent or present), the
peripheral halo (absent or present), increased vascularity
(absent or present), and cervical lymph nodes (13).

FNAC

All cytological and pathological examinations of thyroid
samples were performed by an experienced cytopathologist.
FNA biopsy was performed by the guidance of General
Electric Logiq pro 200 US (Model number 2270968; GE
Healthcare Korea, Seongnam SI, Gyean GGI-DO, Korea).
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The aspiration samples were evaluated by May-Grunwald-
Giemsa for cytological examination. The Bethesda System
for Reporting Thyroid Cytopathology system was used to
analyze FNAC samples described in the literature (14).

Statistical Analysis

The categorical variables were reported as percentages
and also continuous variables as mean with standard
deviation for descriptive statistics. The chi-square test for
categorical variables and t-test for continuous variables
were performed by univariate analysis comparing patients
with the coexistence of IMC. The dataset was diverged
arbitrarily into two cohorts: 75% of patients were used in a
training set, and the remaining 25% were used as a test set.
A clinically applicable prediction model for the coexistence
of IMC was created by a selection-based analysis (p<0.05
in univariate analyses of the unadjusted covariates based
on the per-operative assessment). The determination of
predictive variables for the coexistence of IMC to control
potential confounders was utilized by multivariable logistic
regression. The test set identified the sensitivity, specificity
and receiver-operating characteristic curve (receiver
operating characteristic curve) of each model. The
bootstrapping to generate a 95% confidence interval of the
sensitivity and specificity was performed. Significance was
the level of p<0.05. R software version 3.4.2. was used for
analysis.

Results

Outcomes Regarding Nodule Size

A comparison of patient characteristics based on the
increase in nodule size was evaluated (Table 1). The total
number of patients was 194, 75.3% of these patients were
female, and 24.7% were male. The mean age of all patients
was 46.6+13.1 years (18-89 years). Only one patient having
a nodule size larger than 20 mm (0.52%) had radiation
therapy on the neck, and three patients (1.55%) had a
family history of thyroid carcinoma. The mean diameter
of nodules was found as 22.2+14.8 mm. Euthyroidism was
diagnosed in 84 patients (43.3%). Hyperthyroidism was the
rarest status of thyroid function among all patients (15.5%).
The patients with nodule size between 0 mm and 10 mm
mostly showed hypothyroidism (51.0% vs. 28.8% vs. 41.8%,
p=0.0175) while patients with size between 11 mm and 20
mm mostly had euthyroidism (44.2% vs. 45.1% vs. 41.8%,
p=0.0175). The ratio of overall benign pathology (53.1%)
was higher than that of malignancies (46.9%) among all
patients. Lastly, 57.2% of all patients were diagnosed as
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IMC, without any difference among the groups. Both a
malignancy (49.0% vs. 51.9% vs. 42.9%, p=0.544) and IMC
(51.0% vs. 65.4% vs. 56.0%, p=0.32) were observed more
likely in the patients with a moderate nodule size (11-20
mm). Especially, malignancy was observed in the nodules
less than 2 cm (Table 1, 2).

Outcomes Regarding IMC

We reported, based on univariate regression (Table 3), that
thyroid function status (euthyroidism, hyperthyroidism),
absence of halo, and total thyroidectomy in the
intraoperative features emerged to be associated with the
coexistence of IMC. Increase in nodule size did not seem
to predict eventual coexistence of IMC [odds ratio (OR):
1.066, 95% confidence interval (CI): 0.757-1.501, p=0.712],
(Table 2).

In our latest multivariable prediction model, there were 6
variables, which were identified according to either they
were statistically significant on the univariate analysis
or they had been formerly mentioned in the literature
as potential predictors for the coexistence of IMC:
thyroid function status (euthyroidism, hyperthyroidism),
radiological absence of halo radiological vascularity, and
surgery (total thyroidectomy), overall malignant pathology
and pathological differentiation (nodular goiter, etc.).
Briefly, we reported some of the findings to be a predictor
for the coexistence of IMC: absence of halo (OR: 4.50
95% CI: 1.61-14.71, p=0.007), and interestingly decrease
in vascularity (OR: 0.33, 95% CI: 0.12-0.87, p=0.030), and
total thyroidectomy, (OR: 4.55, 95% CI: 2.30-9.56, p<0.001),
(Figure 1).

The area under curve of the test set was 0.72 (95% CI: 0.61-
0.78), sensitivity and specificity were 0.56 (95% CI: 0.38-
0.72) and 0.79 (95% CI: 0.64-0.92), respectively (Figure 2).
Our model was pretty good at detecting the true negatives
of IMC, but average at detecting true positives of IMC.

Discussion

Thyroid nodules are clinically indicated for thyroid
dysfunction and compressive symptoms;
they are mostly critical in the diagnosis of thyroid
malignancies. The ratio of malignancy in thyroid nodules

however,

diagnosed by biopsy has been reported between 4.0%
and 6.5% and generally unconventional of the nodule
size (15,16). However, IMCs which are incidentally
diagnosed at the time of thyroidectomy are much more
common than the overall malignancies (up to 36%) (17).
Consistent with our findings, malignancy was observed
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Table 1. Demographic and clinical features of the patients in comparison to the nodule size

Variables Total Nodule size p
n=194 0-10 mm 11-20 mm >20 mm
n=51 n=52 n=91
Sex, n (%) Female 146 (75.3) 44 (86.3) 39 (75) 63 (69.2) 0.078
Male 48 (24.7) 7(13.7) 13 (25) 28 (30.8)
Age (year) Mean + SD 46.61131 48.6+13.6 47.2+12.3 4514131 0.276
Min-max (18-89) (22-74) (21-78) (18-80)
Radiation history n (%) 1(0.52) 0 (0) 0 (0) 1(11) 0.566
Family history n (%) 3 (1.55) 0 (0) 0 (0) 3(3.3) 0178
Status of thyroid function Hypothyroidism 78 (40.2) 26 (51.0) 15 (28.8) 38 (41.8) 0.0175
n (%) Euthyroidism 84(43.3) 23 (451) 23 (44.2) 38 (41.8)
Hyperthyroidism 30 (15.5) 2(3.9) 14 (26.9) 14 (15.4)
Type of surgery Lobectomy 19 (9.8) 8 (15.7) 4(7.7) 7(7.7) 0.257
n (%) Total thyroidectomy 175(90.2) 43 (84.3) 48 (92.3) 84 (92.3)
Diameter of nodule Mean * SD 22,2148  705%21 15.0%£2.3 34.9%11.8 <0.0001
(mm) Min-max (3-70) (3-10) (1-20) (21-70)
Radiological findings Hypo echogenicity 119 (61.3) 38 (74.5) 33 (63.5) 49 (53.8) -
n (%) Irregular margin 47 (24.2) 19 (37.3) 7 (13.5) 21(232) -
Microcalcifications 51(26.3) 19 (37.3) 10 (19.2) 22 (24.2) 0.214
Loss of halo 29 (14.9) 8 (15.7) 6 (11.5) 15 (16.5) -
Increased vascularity 26 (13.4) 4(7.8) 5(9.6) 17 (18.7) -
Cervical lymph nodes 73 (37.6) 24 (471) 23 (44.2) 26 (28.6) -
Pathology (%) Toxic nodular goiter 43 (221) 6 (11.8) 10 (19.2) 27 (29.7) 0.058
MNG 60 (30.9) 20 (39.2) 15 (28.8) 25 (27.5) -
Papillary carcinoma 81(41.7) 25 (49.0) 24 (46.2) 32(35.2) -
Hurthle cell carcinoma 10 (5.3) 0 (0.0) 3(5.8) 7(7.7) -
FNAC findings Non-diagnostic/insufficient 20 (10.3) 8 (15.7) 1(1.9) 1(122) 0.065
n (%) Benign 34 (17.5) 10 (19.6) 7 (13.5) 17 (18.7)
AUS/FLUS 41(211) 9 (17.6) 9 (17.3) 23(25.3)
Follicular neoplasm 12 (6.2) 0(0) 6 (11.5) 6 (6.6)
Cancer suspicious 58 (29.9) 15 (29.4) 22 (42.3) 21(231)
Cancer 28 (14.4) 9 (17.6) 7 (13.5) 12 (13.2)
Overall pathology Benign 103 (53.1) 26 (51.0) 25 (481) 52 (571) 0.544
n (%) Malignant 91(46.9) 25 (49.0) 27 (51.9) 39 (42.9)
IMC n (%) m (57.2) 26 (51.0) 34 (65.4) 51 (56.0) 0.320

SD: Standard deviation, FNAC: Fine needle aspiration cytology, AUS/FLUS: Atypia of undetermined significance or follicular lesion of undetermined significance, IMC:

Incidental micropapillary carcinoma, MNG: Multinodular goiter

at the rate of 36% in patients with IMC (p=0.0008).
Although the prognostics of IMC are controversial, early
diagnosis and treatment of IMC are still crucial since
the small size alone does not lower the risk of incidental
thyroid malignancies (3,6,18,19). Consistent with our
study, overall malignancy was reported more likely in the
nodules less than 2 cm (49% vs. 51.9% vs. 42.9%, p=0.544).
Additionally, the diameter of nodule size has no impact
to induce the coexistence of IMC (51% vs. 65.4% vs.
56%, p=0.32). Since this risk of malignancy is high, such

nodules including IMCs require urgent examination and
diagnosis. Therefore, we investigated the effect of the
nodule size on the prediction of the association of IMCs in
patients’ pathological specimen with ultrasonographical
non-visualized adjacent malignancies. We found that
an increase in nodule size did not seem to predict the
eventual coexistence of IMC (OR: 1.066, 95% CI: 0.757-
1.501, p=0.712).

In current literature, it was shown that high TSH level prior
to surgery was shown with a higher risk of differentiated
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Table 2. Demographic and clinical features of the patients in comparison to the presence of IMC

Variables Total IMC p
n=194 Absent Present
n=83 n=1M
Sex, n (%) Female 146 (75.3) 60 (72.3) 86 (77.5) 0.509
Male 48 (24.7) 23 (27.7) 25 (22.5)
Age (year) Mean + SD 46.6+13.1 45.6+13.2 47.4113.0 0.343
Min-max (18-89) (18-78) (18-80)
Status of thyroid function Hypothyroidism 78 (40.2) 41(49.4) 38 (34.2) 0.078
n (%) Euthyroidism 84 (43.3) 33(39.8)  51(45.9)
Hyperthyroidism 30 (15.5) 9 (10.8) 21(18.9)
Type of surgery Lobectomy 19 (9.8) 15 (18.1) 4(3.6) 0.0019
n (%) Total thyroidectomy 175 (90.2) 68 (81.9) 107 (96.4)
Diameter of nodule Mean *+ SD 22.2114.8 22.7116.0 21.8+13.8 0.988
(mm) Min-max (3-70) (4-65)
Radiological findings Hypo echogenicity 119 (61.3) 52 (62.7) 68 (61.3) -
n (%) Irregular margin 47 (24.2) 20 (242) 27 (24.3) -
Microcalcifications 51(26.3) 25 (30.1) 26 (23.4) 0.356
Loss of halo 29 (14.9) 7 (8.4) 22 (19.8) -
Increased vascularity 26 (13.4) 13 (15.7) 13 (1.7) -
Cervical lymph nodes 73 (37.6) 32 (38.6) 41(36.9) -
FNAC findings Non-diagnostic/insufficient 20 (10.3) 7 (8.4) 13 (11.7) 0.598
n (%) Benign 34 (17.5) 13 (15.7) 21(18.9)
AUS/FLUS 41(211) 17 (20.5) 24 (21.6)
Follicular neoplasm 12 (6.2) 3(3.6) 9(81)
Cancer suspicious 58 (29.9) 28 (33.7) 30 (27.0)
Cancer 28 (14.4) 14 (16.9) 14 (12.6)
Overall pathology Benign 103 (53.1) 32 (38.6) 71(64.0) 0.0008
n (%) Malign 91(46.9) 51 (61.4) 40 (36.0)

SD: Standard deviation, FNAC: Fine needle aspiration cytology, AUS/FLUS: Atypia of undetermined significance or follicular lesion of undetermined significance, IMC:

Incidental micropapillary carcinoma

thyroid carcinoma while
considered as a protective factor. Also, incidental thyroid

hyperfunctioning was not

carcinoma is found to be more in euthyroid patients.
(4,20). We reported that the patients diagnosed with IMC
more likely showed euthyroidism, suggesting that the
preoperative status of thyroid function might induce the
coexistence of IMC in the thyroid gland.

It might be considered that TSH concentration is promptly
related to the size of the malignant nodule, regardless of
the other kind of nodule. Furthermore, TSH concentrations
were found to be increased with differentiated thyroid
carcinoma inside the dominant nodule in these patients
compared to those with a benign dominant nodule (4,20).
Consistently, we found that the nodule size between 0 mm
and 10 mm was mostly indicative of hypothyroidism while
the size between 11 mm and 20 mm was mostly indicative
of euthyroidism. The nodule size larger than 20 mm showed
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similar rates of hypothyroidism and euthyroidism among
patients. The rates of hyperthyroidism among patients
with middle and large size nodules were significantly larger
than those among patients with a smaller size, suggesting
that TSH concentrations might be correlated with the
coexistence of IMC regarding the increase in nodule size.

In some studies, it has been reported that nodule size has
a low potential impact on the presence of malignancy
regardless of the diameter such as a nodule smaller than 1
cm or larger in the presence of doubtful ultrasonographic
findings (21). Small nodules are suggested to be biopsied
only if there is more than one suspicious ultrasonographic
feature, extracapsular growth, abnormal cervical lymph
nodes, or high-risk history. Likewise, a diameter of 1 cm can
be utilized for solid nodules that have only one doubtful
ultrasonographic finding, such as microcalcifications or
hypo echogenicity (22), which is consistent with our findings
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including irregular margins in the nodule size less than 1
cm. In addition, we especially reported a correlation with
the coexistence of IMC between the decreased vascularity

Table 3. Unadjusted covariates of patients based on the

coexistance of incidental micropapillary carcinoma

OR 95% CI p

Age 1.010 0.988-1.033 0.340
Thyroid function 1.616 1.063-2.456 0.024*
Surgery 5.900 1.879-18.525 0.002*
Hypo echogenicity 0.942 0.524-1.694 0.844
Irregular margin 1.012 0.521-1.967 0.970
Increased vascularity 0.714 0.312-1.634 0.042*
Microcalcifications 1.355 0.583-3.144 0.479
Loss of halo 2.683 1.086-6.627 0.032*
Cervical lymph nodes 0.933 0.519-1.678 0.818
FNAC findings 0.631 0.090-0.885 0.0277
Pathology 1.866 0.997-3.494 0.051
Overall pathology 0.353 0.196-0.636 0.0005*
Nodule size 1.066 0.757-1.501 0.712

OR: Odds ratio, FNAC: Fine needle aspiration cytology, Cl: Confidence interval,
*p-value <0.05

Variable N Coefficients Odds ratio [
Thyroid Function 194 FE-I-I 1.46 (0.93, 2.31) 0.102
Vascularity 194 l—-—i 0.33 (0.12, 0.87) 0.030
Overall Pathology 194 l—-—| 0.28 (0.08, 1.01) 0.055
Surgery 194 é |- | 4.55 (2.30, 9.56) <0.001
Pathology 194 |—I—| 1.03 (0.48, 2.18) 0.939
Absence of Halo 194 —m— | 4.50 (1.61, 14.71) 0.007

0102051 2 510

Figure 1. Adjusted covariates for the coexistance of

incidental micropapillary carcinoma

(OR: 0.33, 95% CI: 0.12-0.87, p=0.030) and loss of halo (OR:
4.50,95% CI: 1.61-14.71, p=0.007) in thyroid tissue.

There are various controversies about the nodule size, as a
variable for predicting malignancy, and the management of
treatment. Currently, Al-Hakami et al. (23) reported that the
majority of malignancy risk was found in nodules less than
2 cm in contrast to nodules larger than 2 cm. The baseline
cancer risk of 64.8% was observed in the thyroid nodules
diameter of 1.0-1.9 cm. The general ratio of malignancy
in nodules larger than 2 cm were 17.6%, 10.6%, and 7%
(nodules 4.0 cm) (20). In the present study, we divided the
nodule sizes into three groups as 0-1.0 cm, 1.1-2.0 cm, and
the size larger than 2 cm. The patients with medium-sized
nodules (1.1-2.0 cm) showed more malignancy in overall
pathology while the patients with smaller and larger sizes
showed more likely benign pathology.

In the present study, the incidence of IMC was higher
among the patients with nodule size between 1.1 cm and
2.0 cm but no significance was shown between the groups
regarding the coexistence of IMC. Al-Hakami et al. (23)
demonstrated that the nodular size of 1.0-1.9 cm was

1.0

Average true positive rale
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Figure 2. Prediction model of incidental micropapillary

carcinoma
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primarily contained in the papillary carcinoma, likewise
Kamran et al. (24) observed that increasing nodule size had
a contrary correlation with a papillary carcinoma, which is
similar to our findings (49% vs. 46.2% vs. 35.2%, p=0.124).
Contrary to our findings, EI-Gammal et al. (25) have shown
that larger nodule sizes over 2 cm have more papillary
carcinomas. Therefore, we observed that the size of the
nodule had a low potential to be a predictive factor for the
coexistence of IMC in the thyroid gland (p=0.712).

Study Limitations

The limitations in our study were that small sample size
was analyzed from the data of a single center and thyroid
surgery group was from a restricted region, which may limit
the generalization to other regions and groups. Secondly,
our study was limited by its retrospective analysis including
measurement, observation, and recall biases. Also, no
stepwise or any other machine learning models were
further used to measure the performance of our prediction
model.

Conclusion

Despite these limitations, this study is a clinically valuable
diagnostic tool showing that the nodule size might be a
good predictor for the coexistence of IMC in the thyroid
gland regarding the absence of halo and vascularity.
Another strength of the study was the outcome that the
patients diagnosed with IMC more likely had euthyroidism
or hyperthyroidism and were observed mostly in total
thyroidectomy specimens. However, there are still debates
about the pathological assessment of IMC in the thyroid
gland. Therefore, defining a cut-off nodule size for the
potential coexistence of IMC in a thyroid gland requires
studies with large sample size and further clinical trials.
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The Effect of Endoprosthesis Selection on
Functional Outcomes in the Elderly with Femoral

Neck Fractures

Femoral Boyun Kirig1 Olan Yashlarda Endoprotez Seciminin Fonksiyonel

Sonuclar Uzerine Etkisi

® Hasan May, ® Yusuf Alper Kati

Antalya Training and Research Hospital, Clinic of Orthopedics and Traumatology, Antalya, Turkey

Objective: Hemiarthroplasty is the most common treatment for femoral
neck fractures in patients aged >60 years. In this study, we aimed to
compare the functional outcomes of unipolar and bipolar endoprostheses
used in hemiarthroplasty in the elderly with femoral neck fractures.

Method: A total of 63 patients aged =60 years, who underwent
hemiarthroplasty for femoral neck fractures between 2004 and 2019,
were included. A unipolar and bipolar endoprosthesis was applied to 36
and 27 patients, respectively. All patients were followed for minimum 12
months. The fractures were assessed using the Pauwels classification.
Demographic and clinical characteristics of the patients were recorded.
Postoperative hip function was evaluated using the Harris hip score
(HHS).

Results: The mean age was 741£7.3 years in the unipolar endoprosthesis
group and 72.9+8.3 years in the bipolar endoprosthesis group. There
was no significant difference in the age, sex, and localization of the
fracture between the groups. A significant difference in the fracture
types according to the Pauwels classification was observed between
the two endoprosthesis groups (p<0.01). Follow-up duration, dislocation,
reoperation, and wound infection were similar between the groups. The
mean limp, ability of putting on socks, mobility, and ability of using public
transportation subscale scores of the HHS were significantly higher in
the patients undergoing bipolar arthroplasty (p=0.014, p=0.020, p=0.026,
and p=0.03, respectively). However, the total HHS was comparable
between the groups (p=0.728).

Conclusion: Our study results show that bipolar arthroplasty yields more
favorable results in patients with a better predictable mobilization based
on the HSS subscale scores. Of note, unipolar arthroplasty is a more low-
cost treatment method in the elderly patients with femoral neck fractures.

Keywords: Femoral neck fracture, Harris hip score, hemiarthroplasty

Amag: Hemiartroplasti, 260 yas hastalarda femur boyun kiriklarinin
tedavisinde en sik kullanilan tedavidir. Bu galismada, femur boyun
kirkli yasl hastalarda hemiartroplastide kullanilan unipolar ve bipolar
endoprotezlerin fonksiyonel sonuglari karsilastiriid.

Yontem: Bu calismaya 2004-2019 yillari arasinda femur boyun kingi
nedeniyle hemiartroplasti yapilan 260 yas Uzeri toplam 63 hasta alind..
Hastalarin 36'sina unipolar, 27'sine ise bipolar endoprotez takildi. Tum
hastalar en az 12 ay stireyle takip edildi. Kiriklar Pauwels siniflandirmasina
gore degerlendirildi. Hastalarin demografik ve klinik ozellikleri kaydedildi.
Ameliyat sonrasi kalga fonksiyonlar, Harris kalga skoru (HHS) ile
degerlendirildi.

Bulgular: Unipolar endoprotez implante edilen grubun ortalama yasi
7471£73 yIl, bipolar endoprotez takilan grubun ortalama yasi 72,9+8,3 yIl
idi. Gruplar arasinda yas, cinsiyet ve kirik lokalizasyonu agisindan anlamli
bir fark izlenmedi. Pauwels siniflandirmasina gore kirik tipleri agisindan
iki endoprotez grubu arasinda anlamli bir fark vardi (p<0,01). Takip
suresi, dislokasyon ve yara yeri enfeksiyonu gruplar arasinda benzerdi.
HHS'nin ortalama topallama, gorap giyme, hareket kabiliyeti ve toplu
tasima aracina binme alt basliklarinin ortalama skoru, bipolar artroplasti
uygulanan hastalarda anlaml dlizeyde daha yiksekti (sirasiyla; p=0,014,
p=0,020, p=0,026, ve p=0,03). Ancak toplam HHS skoru, gruplar arasinda
benzerdi (p=0,728).

Sonug: Calisma sonuglarimiz HSS alt baglik skorlarina gore
mobilizasyonun daha iyi ongoriilebildigi hastalarda bipolar artroplastinin
daha iyi sonuglar verdigini gostermektedir. Bununla birlikte unipolar
artroplasti, femur boyun kingi olan yasli hastalarda daha disuk maliyetli
bir tedavi yontemidir.

Anahtar kelimeler: Femur boyun kingi, Harris kalga skoru, hemiartroplasti
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Introduction

Hip fractures are debilitating conditions which make
patients dependent on a constant care due to reduced
mobilization and are associated with high morbidity and
mortality rates in the elderly (1). With the aging population
and high incidence of osteoporosis, these fractures
remain an important public health issue (1,2). According
to the Swedish National Hip Fracture Registry, also called
RIKSHOFT, femoral neck fractures account for nearly half
of all hip fractures and two-thirds of them are displaced
fractures (3). In addition, the majority of displaced hip
fractures require surgical treatment with a high cost burden
on the healthcare system.

The main goals of surgical treatment are to relieve pain
promptly, to enable early mobilization and rehabilitation,
and to minimize procedure-related complications (4).
Although the most optimal treatment of femoral neck
fractures has been a long debate, there are two main methods
used in the treatment: internal fixation and arthroplasty.
In principle, internal fixation enables the reduction of
the fracture and prevents displacement. However, this
procedure is associated with several complications such as
non-union and avascular necrosis in the elderly, leading to
reduced function and increased morbidity (5). Arthroplasty
is a surgical procedure in which the prosthetic replacement
of the femoral head and neck is performed and is helpful
to prevent complications related to internal fixation that
makes arthroplasty a feasible alternative, particularly in
the elderly (6). Nevertheless, there is no consensus on the
optimal treatment of displaced intracapsular fractures in
patients aged >60 years (7).

The selection of unipolar versus bipolar endoprostheses
is still a matter of debate for the treatment of displaced
femoral neck fractures in the elderly. Theoretically, bipolar
prostheses have certain advantages, as they are specifically
designed to enable motion at its inner bearing in addition
to the prosthesis-acetabulum interface, thereby, decreasing
the amount of acetabular erosion and reducing pain (2).
However, some authors have advocated reduced inner
bearing mobility over time and that these prostheses act
similarly to the unipolar ones (8,9). In addition, unipolar
prostheses are more cost-effective than the bipolar
prostheses and are easy-to-apply during surgery (9).

In the literature, there are randomized-controlled
studies showing that bipolar hemiarthroplasty is more
advantageous than the unipolar hemiarthroplasty, while

some others have found no significant difference, leading

to inconsistent results (8,10). In the present study, we
aimed to compare the functional outcomes of unipolar and
bipolar endoprostheses used in hemiarthroplasty in the
elderly with femoral neck fractures.

Materials and Methods
Study Design and Study Population

This double-centered, retrospective study was conducted
at Dr. Muhittin Ulker First Aid Training and Research
Hospital and Antalya Training and Research Hospital
between January 2004 and December 2019.

A total of 63 patients aged >60 years, who underwent
hemiarthroplasty for isolated and displaced femoral neck
fractures and were followed for minimum 12 months,
were included in the study. Patients who were surgically
treated with the methods other than unipolar or bipolar
endoprostheses were excluded from the study. Those having
pathological fractures and multiple fractures, requiring
additional surgical treatment, and having missing follow-
up data were also excluded. Since functional evaluation
was aimed in the study, patients who died during the
follow-up were also excluded from the study. The patients
were divided into two groups as those receiving a unipolar
endoprosthesis (n=36) and those receiving a bipolar
endoprosthesis (n=27). The fractures were assessed using
the Pauwels classification. Demographic and clinical
characteristics of the patients including age, sex, fracture
type, complications and procedure-related complications
(i.e., wound infection, dislocation or reoperation) were
obtained from the hospital records. Postoperative
functional outcomes were evaluated based on the phone
calls to patients and/or their relatives. Postoperative hip
function was evaluated using the Harris Hip Score (HHS)
at the 12 month.

Surgical Procedure

The surgery was performed in the lateral decubitus
position using a posterior incision by a single surgeon. All
patients were administered prophylactic antibiotherapy
and prophylactic treatment for venous thromboembolism.
In the postoperative period, early mobilization and full
weight bearing were allowed depending on each individual
patient. Mobilization was maintained in all patients during
the hospital stay and the patients were discharged with
home-based exercises. Following surgery, the patients were
scheduled for follow-up in the outpatient setting and the
functional outcomes were evaluated using the HHS.
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Statistical Analysis

Statistical analysis was performed using the SPSS version
17.0 software (SPSS Inc., Chicago, IL, USA). The normality
assumption was checked using the Shapiro-Wilk test.
Descriptive data were expressed in mean + standard
deviation or median (minimum-maximum) for continuous
variables and in number and frequency for categorical
variables. The mean differences in ages and follow-up
duration between the unipolar and bipolar groups were
compared using the Student’s t-test, while the Mann-
Whitney U test was performed for the comparison of
the scores of HSS. Categorical data were analyzed using
the Pearson’s chi-square (x?) or Fisher-Freeman-Halton
test, where applicable. A p-value of <0.05 was considered
statistically significant.

Results

Of all patients, 26 were males and 37 were females with a
mean age of 73.57+7.8 (range, 60-90) years. Of the unipolar
prosthesis group, 15 were male and 21 were female with
a mean age of 74.1+7.3 years. Of the bipolar prosthesis
group, 11 were male and 16 were female with a mean age
of 72.9+8.3 years, indicating no statistically significant
difference between the groups (p=0.941). The mean
follow-up was 31.4+10.0 months and 36.0+12.8 months in
the unipolar and bipolar prosthesis groups, respectively,
indicating no statistically significant difference between
the groups (p=0.111) (Table 1).

According to the Pauwels classification, seven (19.4%)
patients had type I, 17 (47.2%) patients had type II, and
12 (33.3%) patients had type III fractures in the unipolar
prosthesis group. All cases were displaced femur neck
fracture. These figures were one (3.7%), five (18.5%), and
21 (77.8%) patients, respectively, in the bipolar prosthesis
group. The number of type I (n=7 vs. n=1, respectively,
p<0.001) and type II fractures (n=17 vs. n=>5, respectively,
p<0.001) was significantly higher in the unipolar prosthesis
group, while the number of type III fractures was
significantly higher in the bipolar prosthesis group (n=21
vs. n=12, respectively, p<0.001) (Figure 1). Of the unipolar
prosthesis group, 18 had right femoral neck fractures and
18 had left femoral neck fractures. Of the bipolar prosthesis
group, 12 had right femoral neck fractures and 15 had left
femoral neck fractures, which indicated no statistically
significant difference (p=0.662) (Table 1).

According to the postoperative complications affecting
the functional outcomes, four patients had postoperative
dislocation in the wunipolar prosthesis group, while
reoperation was needed in only one of these patients. In the
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Table 1. Demographic and clinical characteristics of patient

groups

Variable Unipolar Bipolar p
(n=36) (n=27)

Age (year) 741173 72.918.3 0.548%

Sex - - 0.941*

Female 21(58.3%) 16 (59.3%) -

Male 15 (41.7%) 11 (40.7%) -

Localization - - 0.662*

Right 18 (50.0%) 12 (44.4%) -

Left 18 (50.0%) 15 (55.6%) -

Pauwels - - <0.001¢

classification

I 7 (19.4%) 1(3.7%) -

1] 17 (47.2%) 5 (18.5%) -

1l 12 (33.3%) 21(77.8%) -

Follow-up (months) 31.4+10.0 36.0+12.8 oant

Dislocation/ 4 (111%) 3 (11%) >0.9918

reoperation

Wound infection 5 (13.9%) 3 (111%) >0.8928

fStudent’s t-test, fPearson chi-square test, 9Fisher-Freeman-Halton test,
SFisher’s Exact test. Data are given in mean * standard deviation or number and
frequency, unless otherwise stated

Bipolar Unipolar

Pauwels | Pauwels Il m Pauwels Il

Figure 1. Type of fractures according to the Pauwels
classification

bipolar prosthesis group, three patients had postoperative
dislocation and one of them required reoperation. There
was no significant difference in the development of hip
dislocation and need for reoperation between the groups
(p=0.991). In addition, four patients experienced superficial
infection, while one patient had deep infection in the
unipolar prosthesis group. In the bipolar prosthesis group,
two patients had superficial infection and one patient had
deep infection, indicating no significant difference between
the groups (p=0.892). Surgical debridement was performed
in only one of the patients having infection (n=1, bipolar
prosthesis group), while the remaining patients were
treated with antibiotherapy.
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Table 2. Total Harris hip scores and subscale scores of
patient groups

Unipolar Bipolar pt
(n=36) (n=27)
Pain 41.72+4.66 Ant4.41 0.455
Limp 8.58+1.73 9.67+1.73 0.014*
Support 6.971£314 5.96+2.71 0.296
Distance 6.67+3.62 700%2.76 0.768
Climbing stairs 2,00£112 1.569+1.28 0.099
Putting on shoes and 2,61£1.25 3.33+£0.96 0.020*
socks
Sitting 4.78+0.64 5.00+0.00 0.076
Using public 0.69+0.47 0.93+0.27 0.026*
transportation
Deformity 3.94+0.33 4.00%+0.00 0.386
Mobility 414%0.80 4.67%0.68 0.003*
Total 82.11+£12.33 83.26+10.84 0.728

*Mann-Whitney U test. Data are given in mean * standard deviation, unless
otherwise stated.

*p<0.005

Harris Hip Score
il5 20 25 30 35 40 45 50

PAIN

Limp*

SUPPORT

DISTANCE WALKED
STAIRS

SHOES AND SOCKS*
SITTING

PUBLIC TRANSPORT*
DEFORMITY

RANGE OF MOTION*

Unipolar Bipolar

Figure 2. Functional outcomes according to the Harris
hip scores

Functional outcomes were evaluated using the HHS
following surgery. There was no significant difference in the
mean and total subscale scores of the HHS including pain,
amount and type of support used, limp, distance that could
be walked, climbing stairs, and deformity between the
unipolar and bipolar prosthesis groups (p>0.05). However,
the mean limp, ability of putting on socks, mobility, and
ability of using public transportation subscale scores of the
HHS were significantly higher in the patients undergoing
bipolar arthroplasty (p=0.014, p=0.020, p=0.026, and
p=0.03, respectively) (Table 2) (Figure 2).

Discussion

Due to the aging population, femoral neck fractures have
become an increasingly serious public health problem
in the elderly and a growing burden on global healthcare

systems in recent years (11). With the increasing rate of
osteoporosis and non-union complications in this group
of patients, novel surgical procedures which allow early
mobilization have been widely adopted. In the literature,
hemiarthroplastyis recommended as an effective treatment
modality for femoral neck fractures, particularly in patients
aged >60 years (11-15).

There is a variety of prosthetic types and designs used in
hemiarthroplasty. Unipolar prostheses have a one-piece
design where the hip movement occurs between the
prosthesis and the acetabulum, while bipolar prostheses
have an additional artificial joint between the two
components of the prosthesis. In addition, the bipolar head
offers a second articulation between an inner smaller head
and the polyethylene liner of the larger outer head (11).
Both treatment methods are clinically proven and certain
merits and demerits. To illustrate, unipolar prostheses
are cost-effective and associated with a lower rate of
hip dislocation and improved stability (15). However,
acetabular erosion with the use of a monoblock prosthetic
design is a well-documented complication (13). Although
bipolar prostheses result in less acetabular erosion thanks
to their dual-articulation design, the implementation of
these prostheses is more difficult than the unipolar ones
(11,13,16).

In the present study, we observed no significant difference
in the age, sex, location of the fractures, and functional
outcomes between the unipolar and bipolar prosthesis
groups. In advanced age, unipolar prostheses are more
commonly preferred, owing to the relatively low dislocation
incidence, easy-to-use design in a timely manner, and
cost-efficacy (15,17). The cost is an important variable
for these patients. Advanced age has been shown to be
associated with poor functional outcomes (17). However,
poor functional outcomes have not been fully proven to
be linked to advanced age or prosthetic material used
(13,16). Although studies investigating the effect of sex on
hip fracture have demonstrated a relationship between the
male sex and the increased mortality (9,18), no significant
effect of sex on functional outcomes has been shown
(13,16).

Procedure-related complications such as dislocation and
need for reoperation impair the quality of life of patients and
increase the mortality and health expenditures (19). In our
study, all surgeries were performed using a single surgical
technique with a posterior incision. This technique poses a
higher risk for dislocation than the anterolateral approach
(20). In this study, we observed no significant difference
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in the rate of dislocation and reoperation between the
unipolar and bipolar prosthesis groups. According to the
RIKSHOFT, which contains data on more than 300,000 hip
fractures since the late 1980s, bipolar implants have a lower
risk of reoperation than the unipolar implants, irrespective
of dislocations or periprosthetic fractures (21). However,
recent metaanalyses revealed that the rate of dislocation
and reoperation was comparable between the unipolar
and bipolar prostheses, consistent with our study findings
(14,22). Additionally, in the current study, the rate of
superficial and deep wound infections was similar between
the two prosthesis groups, which is consistent with the
literature (12).

Although the functional outcomes can be evaluated
using specific tools such as the Western Ontatio and
McMaster University, osteoarthritis index, short form-
36, and health-related quality of life, the HHR is the most
widely used outcome measure for the assessment of hip
fractures, particularly of the hip function before and after
hip arthroplasties (14). Similarly, we used the HHS for the
evaluation of postoperative functional outcomes in our
study. Theoretically, bipolar prostheses seem to be more
advantageous than the unipolar implants thanks to their
motion at the inner bearing and prosthesis-acetabulum
interface, resulting in less acetabular erosion. In this
context, some authorsreported similar functional outcomes
with these two prostheses, while some others suggested
that bipolar hemiarthroplasty was associated with more
favorable functional outcomes (13,17). In our study, the
total HHS was comparable between the two prosthesis
groups, consistent with the previous studies. However, the
mean limp, ability of putting on socks, mobility, and ability
of using public transportation subscale scores of the HHS
were significantly higher in the patients undergoing bipolar
arthroplasty. Similarly, in their study, De los Santos et al. (23)
found no significant difference in the total HSS between the
unipolar and bipolar prosthesis groups, although the ability
of walking and support (i.e., using canes) subscale scores
significantly improved in the patients undergoing surgery
with bipolar prosthesis. The discrepancy between the
studies was attributed to the age of the patients included
in the studies (i.e., younger ones were included in some of
the studies) and already better functional scores before the
development of fractures (23,24). In our study, however, we
found a significant difference in the HHS subscale scores
which cannot be explained by the age of the patients, as the
mean age was similar between the groups. Indeed, the three
subscales of HHS (the ability of putting on socks, mobility,
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and ability of using public transportation) measure the
joint range of motion. This finding, therefore, indicates that
bipolar arthroplasty can offer a more favorable joint range
of motion.

Total hip arthroplasty is another option that can be applied
in femoral neck fractures. It can be a good alternative to
hemiarthroplasty, especially in patients with a good general
condition and high functional capacity (25). Considering
data about the two methods, it is seen that total hip
arthroplasty has a better effect and function in treatment.
However, long operation time and postoperative recovery
time are a disadvantage for THA treatment. On the contrary,
patients undergoing hemiarthroplasty have
operation time and faster recovery. These two conditions

shorter

constitute very important advantages for the elderly
patients. Therefore, the choice of adopting treatment
plan in clinical practices should be made by combining
the conditions of the patients with the advantages of the
treatment measures (26).

Study Limitations

Nonetheless, there are some limitations to this study. First,
the study design is retrospective with a relatively small
sample size, indicating a low level of evidence. Second,
we were unable to compare pre- and postoperative
functional scores of the patients and, thus, independent
factors affecting the surgical success may have had an
effect on the functional outcomes. However, demographic
characteristics of the patients are highly homogeneous.
Finally, although there are similar studies on this
research topic in the literature, the ideal choice for partial
arthroplasty is still controversial.

Conclusion

Unipolar and bipolar arthroplasty are widely used in the
treatment of femoral neck fractures in patients aged >60
years. Based on our study results, we recommend bipolar
prostheses for patients requiring early mobilization, while
similar results can be achieved with unipolar prostheses
which are more cost-effective alternatives.
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Objective: Check-up examinations have gained importance in the last
decade and become a common reason for people to refer to healthcare
institutions to seek medical help. Thyroid nodules are frequently detected
during check-up examinations. This study aimed to determine the
frequency of thyroid nodules and the rate of thyroid cancer development
in patients presenting for a check-up and to define the role of variables in
thyroid cancer detection.

Method: The computer database of the patients, who applied for a check-
up examination, was systematically screened, and the records of thyroid
ultrasonography (US) were accessed. Patients with any known history
of thyroid disease or thyroid cancer and those using medication for an
existing thyroid disease were excluded. The demographic data, thyroid
US reports, cytology and histopathology results, and free t3 (fT3), free t4
(fT4), and thyroid-stimulating hormone (TSH) levels were evaluated and
recorded. Body mass index (BMI) was calculated. Data were analyzed
using SPSS v. 25.

Results: Of the 30,449 check-up patients, 24,362 were evaluated.
Incidental thyroid nodules were detected in 5.645 (2317%) patients. The
mean BMI of these patients was 56+2.01 kg/m? and their mean TSH,
fT3 and fT4 values were 2.87£045 mlU/mL, 3.76+0.87 pg/mL and
1.23+0.24 pg/mL, respectively. The mean nodule size was 1.31+£0.56
mm. While 2.936 (52.01%) of the nodules were solid, 1.377 (24.39%) were
cystic and 1.332 (23.59%) were mixed. Of all the nodules, 1.916 (33.94%)
were in the TIRADS 2 category, 3.273 (57.98%) in the TIRADS 3 category,
234 (4.31%) in the TIRADS 4a category, 114 (1.27%) in the TIRADS 4b
category, 72 (1.27%) in the TIRADS 4c category, and 36 (0.63%) in
the TIRADS 5 category. For 392 patients that underwent a biopsy, the

Amag: Check-up muayeneleri son on yilda onem kazanmis ve tibbi
yardim isteme amagli saglik kurumlarina bagvurularin en yaygin nedenleri
arasinda yerini almistir. Tiroid noddlleri, check-up muayenesi sirasinda
siklikla tespit edilmektedir. Calismamizin amaci, check-up muayenesine
basvuran bireylerde tiroid nodllu sikhigini ve tiroid kanseri gelisme
oranini belirlemek ve tiroid kanseri saptanmasinda degiskenlerin rolinu
tanimlamaktir.

Yontem: Check-up muayenesi icin basvuran hastalarin bilgisayar
database kayitlar sistematik bigcimde taranarak, tiroid ultrasonografisi
(USG) yapilan hasta kayitlarina erisildi. Oncesinde bilinen herhangi
bir tiroid hastaligi veya tiroid kanseri oykisu olan ve mevcut bir tiroid
hastalidi igin ilag kullanan hastalar ¢alisma digi birakildi. Hasta grubunun
demografik bilgileri, tiroid USG raporlari, sitoloji ve histopatoloji sonuglari
ile serbest T3 (sT3), serbest T4 (sT4) ve tiroid stimulan hormon (TSH)
diizeyleri degerlendirilerek kaydedildi. Viicut kitle indeksleri (VKI)
hesapland. Veriler, SPSS 25 istatistik paket programi ile analiz edildi.

Bulgular: Otuz bin dort ylz kirk dokuz check-up hastasinin 24.362'si
degerlendirildi. Bes bin alti ylz kirk bes (%23,17) hastada insidental tiroid
nodiilii saptandi. Bu hastalarin ortalama VKi'si 56+2,01 kg/m? TSH degeri
2,87+0,45 mIU/mL, sT3 dederi 3,76+0,87 pg/mL ve sT4 degeri 1,23+0,24
pg/mL idi. Ortalama nodul boyutu 1,31£0,56 mm iken, noddllerin 2,936'sI
(%52,01) solid nodll, 1,377'si (%24,39) kistik nodil, 1,332'si (%23,59) mikst
nodul olarak gozlendi. Nodullerin 1,916'si (%33,94) TIRADS 2, 3,273'U
(%57,98) TIRADS 3,234'U (%4,31) TIRADS 4a, 114U (%1,27) TIRADS 4b,
72'si (%1,27) TIRADS 4c ve 36'si (%0,63) TIRADS 5 kategorisindeydi.
Biyopsi yapilan 392 hastanin 224'linlin (%5714) sonucu benign, 100'Gnn
(%25,51) supheli malign ve 68'inin (%17,34) malign olarak raporlandi.
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results were reported as benign for 224 (5714%), suspected malignancy
for 100 (25.51%), and malignant for 68 (17.34%). The rates of patients
diagnosed with papillary, follicular and medullary thyroid cancers were
6315%, 34.21% and 2.63%, respectively. When the multinominal logistic
regression analysis was applied to all significant variables in the univariate
analysis, the risk of thyroid cancer was increased 1.7-fold by increased
BMI [odds ratio (OR): 1.71, 95% confidence interval (Cl): 1.43-2.96], 1.8-
fold by female gender [OR: 1.79, (Cl): 1.21-2.67], 1.6-fold by solid structure
nodule type [OR: 1.62, (Cl): 1.27-3.54], 2.7-fold by increased nodule size
[OR: 2.71, (Cl): 111-3.31], and 4.7-fold by increased TIRADS [OR: 4.73, (Cl):
1.76-7.31].

Conclusion: The main difficulty in evaluating and managing thyroid
nodules is to avoid the inappropriate overuse of thyroid US, thyroid
biopsy, and surgery while trying to identify clinically significant malignant
nodules. Concerning the diagnosis of thyroid cancer through a check-
up examination, the data obtained as a result of more detailed studies
should be evaluated, and it should be kept in mind that the increase in
the incidence of thyroid cancer in the last three decades may be due to
not only overdiagnosis but also a real increase in incidence. However,
considering that early diagnosis of thyroid cancer without lymph node
involvement can reduce both surgical complications and prevent the
risks of radioactive iodine treatment, it is concluded that thyroid cancer
being detected at an early stage constitutes an important advantage for
the healthy population undergoing a check-up.

Keywords: Check-up examination, thyroid cancer, thyroid nodule

Papiller tiroid kanseri tanisi konulan hastalarin orani %6315, folikiler
tiroid kanseri %34,21 ve mediiller tiroid kanseri %2,63 olarak tespit edildi.
Univariate analizlerde anlamli bulunan tim degiskenlere multinominal
lojistik regresyon analizi uygulandiginda artan VKi'nin 17 kat [olasilik
orani (O0): 171, %95 guven aralidi (GA): 1,43-2,96], kadin cinsiyetin 1,8
kat [00: 1,79, (GA): 1,21-2,67], solid nodUl yapisinin 1,6 kat [00: 1,62, (GA):
1,27-3,54], artan nodul ¢apinin 2,7 kat [00O: 2,71, (GA): 111-3,31], ve artan
TIRADS skorunun 4,7 kat [OO: 4,73, (GA): 1,76-7,31] tiroid kanseri geligimini
artirici etkisi oldugu tespit edildi.

Sonug: Tiroid nodullerini degerlendirme ve yonetmedeki ana zorluk
bir yandan tiroid US, tiroid biyopsisi ve cerrahinin uygunsuz asiri
kullanimindan kaginirken, diger yandan klinik olarak 6nemli malign
olanlari tanimlamaya galigmaktir. Check-up muayenesi ile tiroid kanseri
tanisi koyma ile ilgili olarak, daha ayrintili calismalarin sonucunda elde
edilen veriler degerlendirilmeli ve son otuz yilda tiroid kanseri insidansinin
artmasinin sadece asiri tanidan degil, gercek bir insidans artisindan
kaynaklanabilecegi akilda tutulmalidir. Ote yandan lenf nodu tutulumsuz
erken tani tiroid kanseri ile hem cerrahi komplikasyonlarin azaltilabilecegi
hem de radyoaktif iyot tedavisinin risklerinden korunabilecegi goz dniinde
bulunduruldugunda, evrece erken yakalanmis tiroid kanserlerinin, check-
up amaciyla basvuran saglikli populasyon igin 6nemli bir avantaj oldugu
kanisina variimistir,

Anahtar kelimeler: Check-up muayenesi, tiroid kanseri, tiroid nodulu

Introduction

Check-up examinations have gained importance in the
last decade and are now among the most common reasons
for adults to present to healthcare institutions (1). In the
literature, a check-up examination, which is also referred to
as a physical or preventive health examination, is defined
as seeking health care motivated by the need for general
health assessment, and the purpose of this examination is
to define risk factors and early signs of disease, as well as
preventing future diseases through early interventions (2).
The main goal of this early evaluation program is to manage
diseases that are usually diagnosed late since they show
less symptoms in the progression process. Routine medical
check-ups include blood tests, liver and kidney function
tests, electrocardiogram, echocardiogram, abdominal
ultrasound (US), and thyroid US. Although routine control
has little value in identifying acute diseases, a growing body
of evidence shows the effects of early diagnosis on certain
diseases, such as diabetes, cardiovascular disorders, liver
dysfunction, gynecological diseases, and malignancy (3).
However, the views and information presented in the
literature differ concerning whether a routine control can
benefit patients’ prognosis and have an impact on the
final prognosis or have equal value for different diseases,

and no specific consensus-based algorithm has yet been
established. Therefore, it is important to estimate the value
of check-up examinations in the early detection of specific
diseases and improving clinical outcomes.

Thyroid nodules are a common clinical problem mostly
detected incidentally in all populations. Epidemiological
studies have shown that the prevalence of palpable
thyroid nodules in iodine-sufficient regions of the world is
approximately 5% in women and 1% in men (4). However,
with the introduction of high-resolution US into clinical
practice, the rate of thyroid nodule detection in randomly
selected individuals has increased to 19-68% (5). The
clinical significance of thyroid nodules is based on the
need to exclude thyroid cancer seen in 7-15% of cases
depending on age, gender, radiation exposure history,
family history, and other factors (6). In the United States,
it is estimated that around 53,000 new cases of thyroid
cancer will be diagnosed in 2020, compared to 37,200 in
2009 (7). This annual incidence has almost tripled from
4.9 per 100,000 in 1975 to 14.3 per 100,000 in 2009, and this
significant increase in the rate of cancer development from
nodules places a greater responsibility on physicians in the
process of excluding a cancer diagnosis (8). This change in
detection rates has been mostly attributed to an increased

249



Argun and Basim
Determination Rate of Thyroid Nodule and Cancer with Check-up

Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

incidence of papillary thyroid cancer (PTC). Furthermore,
while only 25% of new thyroid cancers diagnosed in 1988-
1989 were 1 cm, this rate increased to 39% in new thyroid
cancer diagnoses in 2008-2009 (8). This change over the
years is considered to be due to the increased use of thyroid
US or other imaging modalities, and early diagnosis and
treatment (9). In a population-based study;, it was reported
that the incidence of thyroid cancer doubled from 2000 to
2012 compared to the previous decade, and this situation
could also be associated with clinically occult cancers being
detected incidentally on imaging or pathological analyses
(10).

Thyroid nodules are frequently detected in patients being
evaluated for other medical conditions with no thyroid-
related symptoms or undergoing a routine check-up
examination (5). Thyroid US provides the opportunity to
evaluate the size and location of nodules, their benign or
suspicious characters, nodule composition, and presence
of cervical lymph nodes. The evaluation of a thyroid nodule
on US is valuable in terms of providing information on
the localization of the nodule in the gland, its size (three-
dimensional), its echo structure (solid, cystic, complex),
shape, imaging features (echogenicity,
margin pattern, presence of halo, blood flow, and
extrathyroidal spread) and presence of lymphadenopathy

calcifications,

(11). During a check-up examination, the US features of
a nodule that may increase the risk of cancer should be
evaluated. The main reason for evaluating nodules with US
is to investigate features that may predict malignancy risk.
Itis known that the malignancy risk of a nodule increases in
the presence of certain US features. In US, a nodule being
hypoechogenic compared to normal thyroid parenchyma,
irregular and indeterminate infiltrative borders, presence
of microcalcification(s), absence of halo, height of the
nodule being greater than its transverse dimension, and
increased intranodular blood supply increase the risk of
malignancy. In addition, the characteristic appearance of
some types of cancer can also be guiding. For example, PTC
is usually solid or predominantly solid and hypoechoic,
and it often presents with infiltrative irregular borders and
microcalcification. In contrast, follicular thyroid carcinoma
(FTC) is generally isoechoic and rarely hyperechoic;
it is thick and presents with an irregular halo but not
microcalcification.

In the detection of nodules, it is vital to make a benign and
malignant differentiation. A thyroid fine-needle aspiration
biopsy (FNAB) is the most convenient, inexpensive and
reliable method to reveal this situation and is the gold
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standard test in distinguishing benign and malignant
thyroid nodules (12). The indication for a thyroid FNAB is
basically determined by staging based on the size and US
features of the nodule. When a thyroid biopsy is performed,
the next management step (follow-up or surgery) of the
nodule depends on the outcome of the biopsy, molecular
markers and/or repeat thyroid FNAB, as well as the
individual preferences of the patient (13).

An average of 5% of all thyroid nodules are cancerous and
the clinical presentation finding of thyroid cancers is usually
in the form of a palpable or incidentally detected thyroid
nodule (4). An early and accurate diagnosis is vital for people
with thyroid cancer, as in the case of other cancer types.
Although thyroid cancer is known to have the best cure
and long survival rates and generally well-differentiated
histological features compared to other cancers, its early
diagnosis is still crucial since it significantly reduces distant
metastasis and mortality rates in individuals (14).

Due to the localization of the thyroid gland, it is easy to
diagnose thyroid nodules and a possible thyroid cancer
early with US and thyroid FNAB. For this reason, a routine
check-up examination can be considered as the most
effective way to detect thyroid cancer at an early stage. The
aim of our study is to determine the frequency of thyroid
nodules, the rate of thyroid cancer development, and their
relationship with the variables in individuals without any
known thyroid disease, who presented to our hospital for a
check-up examination for general health evaluation.

Materials and Methods

The study was approved by the Ethics Committee of
Medipol University (10840098-604.01.01-E.17833 number:
535) and conducted in accordance with the principles of
the Declaration of Helsinki. The computer database records
of the patients who presented to Medipol Mega University
Hospital for a routine check-up examination between
2015 and 2020 were screened. The hospital’s database was
systematically screened, and after accessing the thyroid US
records, the demographic data of the patients, thyroid US
reports, cytology and histopathology results, free t3 (fT3),
free t4 (fT4) and thyroid-stimulating hormone (TSH) levels
were evaluated and recorded. Body mass index (BMI) was
calculated by dividing the body weight by the square of the
height (kg/m?) and recorded.

The US evaluation was performed using three separate Logic
P5 devices and a 10-12 mHz probe available in the hospital.
The US characteristics were evaluated in three categories:
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the presence of nodule (yes, no), nodule composition
(solid, cystic, and mixed), and nodule diameter (mm). In
addition, the nodules were scored according to the thyroid
imaging reporting and data system (TTRADS) classification,
which is a scoring system based on the evaluation of the
composition of the nodule and its microcalcifications,
echogenicity, shape, margin structure, and the presence
of bright foci. Accordingly, the nodules were categorized
as TIRADS 1 (normal thyroid gland), 2 (benign lesions),
3 (possible benign lesions), 4a (one suspicious feature),
4b (two suspicious features), 4c (three to four suspicious
features) and 5 (all five suspicious traits). The presence
of solid components, significant hypoechogenicity,
microlobulation, microcalcification, and an increased
vertical-horizontal height ratio were considered as
suspicious features. In the presence of multiple nodules,
the nodule with the highest TIRADS score was taken into
consideration irrespective of size.

As a result of the evaluated data, the patients who were
considered to be suitable for thyroid FNAB were determined.
The cytology results were evaluated in three categories:
benign, suspicious for malignancy, and malignant. The
operation types of the surgical patients were recorded.
All patients who were recommended a surgical operation
but were not operated in our hospital were contacted by
telephone to confirm that they had not undergone any
thyroid operation or follow-up of nodules prior to the
study date. Patients with a prior history of any known
thyroid disease or thyroid cancer and those using any
medication for an existing thyroid disease were excluded.
The histopathology results were classified as benign, PTC,
FTC, and medullary thyroid carcinoma (MTC).

Statistical Analysis

In the study, the data collected from the hospital database
were analyzed using SPSS v. 25. All the data belonging to
the study showed normal distribution according to the
Kolmogorov-Smirnoff test. Thyroid cancer detection
rates and related factors were investigated using the
Student’s t-test (continuous variables) and the chi-
square test (categorical variables). A p-value of less than
0.05 was considered statistically significant. Variables
found significant in the Student’s t-test were analyzed
with decision groups. Possible factors determined as a
result of one-way analysis were further analyzed with a
multinominal logistic regression analysis to identify the
independent predictors of the disease. The variables with
a confidence interval (CI) of 95% and an odds ratio (OR) of
>1 were accepted to indicate an increased risk of detecting
thyroid cancer in existing nodules.

Results

A total of 30,449 patients, including 12,207 (40.09%) male
and 18,242 (59.91%) female, were determined to have
applied to the hospital for check-up purposes. The mean
age of all these patients was 39.3+2.2 years. Table 1 shows
the general characteristics of the check-up patients. The
mean BMI was 25.12+3.76 kg/m?, and the mean TSH, T3
and fT4 values were 2.15+0.62 mIU/mL, 3.88+0.69 pg/
mlL, and 1.38+0.33 pg/mL, respectively. A total of 6,087
patients with a previously known thyroid disease [followed
up thyroid nodules, 1,216 (3.99%); hypothyroidism, 4,683
(15.38%); and hyperthyroidism, 188 (0.63%)] were excluded
from the study.

Thyroid nodules were incidentally detected in 5,645 of the
24,362 patients who were evaluated. Based on this number,
it was determined that 23.17% of all check-up patients had
thyroid nodules. The characteristics of the patients with
incidentally detected thyroid nodules are shown in Table
2. While 3,014 (53.39%) of these patients were female,
2,631(46.61%) were male. The patients with thyroid nodules
had a mean BMI of 27.56+2.01 kg/m?, a mean TSH value of
2.87+0.45 mIU/mL, a mean fT3 value of 3.76+0.87 pg/mL,
and amean fT4 value of 1.23+0.24 pg/mL. The mean nodule
size was 1.31+0.56 mm, and 2,936 (52.01%) of the detected
nodules were solid, 1,377 (24.39%) were cystic, and 1,332
(23.59%) were mixed. When the nodules were categorized
according to the TIRADS classification in US imaging, 1,916
(33.94%) were evaluated as TIRADS 2, 3,273 (57.98%) as
TIRADS 3, 234 (4.31%) as TIRADS 4a, 114 (1.27%) as TIRADS
4b, 72 (1.27%) as TIRADS 4c, and 36 (0.63%) as TIRADS 5.

Table 1. Characteristics of the check-up patients

Variable

Age (mean * SD) 39.3+2.2 years
Gender (n=30.449)/%

Male 12,207 (40.09%)
Female 18,242 (59.91%)
Body mass index (kg/m?) 25.12+3.76

TSH value (mean * SD) mIU/L 215%0.62

Free T3 value (mean * SD) pg/mL 3.88+0.69

Free T4 value (mean * SD) pg/mL 1.38+0.33

Known thyroid disease

None 24,362 (80.00%)
1,216 (3.99%)
4,683 (15.38%)
188 (0.63%)
TSH: Thyroid-stimulating hormone, SD: Standard deviation

Followed up thyroid nodule
Hypothyroidism
Hyperthyroidism
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Since 122 of 514 patients who were recommended a
biopsy did not undergo this procedure in our hospital,
the results of the remaining 392 patients were evaluated.
Table 3 demonstrates the characteristics of the patients
who underwent a biopsy. The biopsy results were
reported as benign for 224 (57.14%) patients, suspected
malignancy for 100 (25.51%), and malignant for 68
(17.34%). Thyroid surgery was performed in 142 of
168 patients, who were recommended to undergo an
operation, in our hospital. The surgical procedures
performed in these patients were lobectomy in 36
patients (25.35%), bilateral total thyroidectomy in 96
(67.60%), and bilateral total thyroidectomy + central
neck dissection in 10 (7.04%). According to the final
pathology report of 142 operated patients, there were
malignant thyroid tumors in 114 patients (80.28%), of
whom 40.35% were male and 59.65% were female. The
rates of patients diagnosed with PTC, FTC and MTC were
63.15%, 34.21%, and 2.63%, respectively. Eight patients
(7.01%) had lymph node metastasis. Radioactive iodine

Table 2. Characteristics of the patients with thyroid nodules

incidentally detected during the check-up examination

treatment was used in 36% of the patients after surgery.
When the tumor diameters were evaluated according to
cancer types, the mean tumor diameters in PTC, FTC and
MTC were 0.9+0.12 mm, 1.7+0.41 mm, and 1.1+0.12 mm,
respectively.

When the relationship between the demographic and
other characteristics of the patients with nodules and the
risk of thyroid cancer was evaluated, thyroid cancer risk
had no relationship with the TSH, fT3 and fT4 values and
age but was found to be related to BMI, gender, nodule
structure and diameter, and TIRADS score (Table 4). A

Variable

Thyroid nodule presence (n=24,362)/%

Absent 18,717 (76.82%)
Present 5,645 (2318%)

Gender in nodule presence (n=5.645)/%

Male 2,631 (46.61%)

Female 3,014 (53.39%)
BMI in nodule presence (kg/m?) 27.56+2.01

Nodule structure (n, %)

Solid 2,936 (52.01%)
Cystic 1,377 (24.39%)
Mixed 1,332 (23.59%)
Mean nodule size (cm) 1.31£0.56

TSH value (mean £+ SD) mIU/L 2.87+0.45
Free T3 value (mean * SD) pg/mL 3.76+0.87
Free T4 value (mean + SD) pg/mL 1.23%£0.24
TIRADS classification (n, %)

TIRADS 2 1,916 (33.94%)
TIRADS 3 3,273 (57.98%)
TIRADS 4a 234 (4.31%)
TIRADS 4b 14 (2.01%)
TIRADS 4c 72 (1.27%)
TIRADS 5 36 (0.63%)

TSH: Thyroid-stimulating hormone, SD: Standard deviation, BMI: Body mass

index, TIRADS: Thyroid imaging reporting and data system
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Table 3. Characteristics of the patients that underwent a

biopsy with incidentally detected thyroid nodules

Variable

Patients with incidentally detected thyroid nodules (n=5,645)

Biopsy not recommended
Biopsy recommended
Biopsy performed

Biopsy not performed
Biopsy result (n=392)
Benign

Suspected malignancy
Malignant

Operation type (n=142)
Right total lobectomy
Left total lobectomy
Bilateral total thyroidectomy

Bilateral total thyroidectomy + central neck
dissection

Histological type of tumor (n=114)
Papillary thyroid cancer

Follicular thyroid cancer

Medullary thyroid cancer

Gender in tumor presence (n=114)
Male

Female

4,617 (81.79%)
514 (910%)
392 (6.94%)
122 (2.16%)

224 (5714%)
100 (25.51%)
68 (17.34%)

24 (16.90%)
12 (8.45%)
96 (67.60%)
10 (7.04%)

72 (6315%)
39 (34.21%)
3 (2.63%)

46 (40.35%)
68 (59.65%)

Tumor diameter according to histological type (mean + SD)

Papillary thyroid cancer
Follicular thyroid cancer
Medullary thyroid cancer
Lymph node metastasis
Present

Absent

RAI treatment

Present

Absent

0.9 £012 cm
1.7+0.41cm
11£012 cm

8 (7.01%)
106 (92.98%)

36 (31.57%)
78 (68.42%)

RAI: Radioactive iodine, SD: Standard deviation



Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

Argun and Basim
Determination Rate of Thyroid Nodule and Cancer with Check-up

multinominal logistic regression analysis was applied to
all variables found significant in the univariate analysis
(backward stepwise method). According to the results,
the risk of thyroid cancer was increased 1.7-fold by
increased BMI (OR: 1.71, 95% CI: 1.43-2.96), 1.8-fold by
female gender (OR: 1.79, CI: 1.21-2.67), 1.6-fold by solid
structure nodule type (OR: 1.62, CI: 1.27-8.54), 2.7-fold
by increased nodule size (OR: 2.71, CI: 1.11-3.31), and
4.7-fold by increased TIRADS (OR: 4.73, CI: 1.76-7.31)
(Table 5).

Table 4. Comparison of variables between the patients with

benign thyroid nodules and those with thyroid cancer

Variable Benign group Cancer group p

Age (years) 34,52 (£2.44) 36.57 (£2.84) 0.396
Gender (n, %) - - 0.037*
Male 2,605 (46.93) 46 (40.35) -
Female 2,946 (53.07) 68 (59.65) -

BMI (kg/m?) 26.4 (£1.5) 29.6 (+£2.3) 0.034*
Nodule structure - - 0.021*
(n, %)

Solid 2,840 (51.35) 96 (84.21) -
Cystic 1,377 (24.89) 0(0) -
Mixed 1,314 (23.76) 18 (15.79) -
Mean nodule size 0.98 (£0.11) 1.56 (£0.84) 0.031*
(mm)

Mean TSH value 2.52 (+0.24) 2.91(+0.36) 0.342
Mean T3 value 3.81(+0.45) 3.65 (+£0.29) 0.714
Mean T4 value 1.52 (£0.24) 119 (£0.049) 0.374
TIRADS classification - - 0.017*
TIRADS 1-2 1.916 (34.64) 0(0) -
TIRADS 3 3.269 (59.10) 4 (3.51) -
TIRADS 4 344 (6.22) 76 (66.67) -
TIRADS 5 2 (0.003) 34 (29.82) -

TSH: Thyroid-stimulating hormone, SD: Standard deviation, BMI: Body mass
index, TIRADS: Thyroid imaging reporting and data system, *Statistically
significant at 0.05

Table 5. Multivariate logistic regression analysis of the

presence of thyroid cancer (dependent: thyroid cancer;
independent: investigated variables)

Exp(B) p OR OR (95% Cl)
Gender 2,918 0.004* 179 (1.21-2.67)
BMI 2,312 0.004* 1.71 (1.43-2.96)
Nodule structure 1189 0.035* 1.62 (1.27-3.54)
(solid) 27 0012+ 271 (11-3.31)
Nodule size
TIRADS staging 2,745 0.002* 4,73 (1.76-7.31)

*Statistically significant at 0.05. Backward method, OR: Odds ratio, Cl:
Confidence interval, BMI: Body mass index, TIRADS: Thyroid imaging reporting
and data system

Discussion

Check-up examinations, which have become increasingly
important in the last decade, are among one of the most
common reasons for adults to seek medical help (1).
Diagnostic centers and hospitals offer various health
check-up “packages” to meet this need (15). The purpose
of a routine health check should be to identify risk factors
and early signs of disease, as well as to prevent the
development of future diseases with early intervention
or to prevent the manifestation of diseases by changing
risk factors (16). Furthermore, routine health checks are
often comprehensive in their approach and involve the
evaluation of multiple organ systems simultaneously
to detect health problems. However, this non-specific
method can sometimes cause more harm than good due
to overdiagnosis, overtreatment, distress or injury caused
by invasive follow-up tests, anxiety caused by false positive
testresults, false assurance due to false negative test results,
and possible continuation of negative health behaviors.

Check-up “packages’” include blood tests, electrocardiogram,
echocardiogram, abdominal US and thyroid US scans.
Among these, thyroid US is the gold standard in the diagnosis
of thyroid nodules. Non-palpable nodules detected during
US or other imaging methods are called “incidental nodules”
or “incidentalomas”. In fact, thyroid nodules are frequently
encountered in clinical practice. It is known that the
prevalence of thyroid nodules in the general population
is 4-7% based on detection by palpation alone (4). On the
other hand, with the development of modern diagnostic
technology and the introduction of high-resolution US into
clinical practice, there has been a significant increase in
the detection of thyroid incidence in recent years. It should
also be noted that the rate of thyroid nodule detection
gradually has also increased with the wide use of US in
check-up screening in healthy individuals. In this study, we
determined the prevalence of thyroid US incidentaloma as
23.18% while the prevalence of thyroid cancer was 0.47%.
The clinical importance of detecting thyroid nodules by
US is based on the need to exclude thyroid cancer, which
is seen in 7-15% of cases depending on various factors (6).
Of all the thyroid nodules detected in our study, 1.98% were
malignant, which is consistent with the rates reported in the
literature (5).

The main point to be discussed based on this study is
that in research conducted in countries, such as the
United States and South Korea, where cancer statistics are
recorded without exception, there has been a significant
increase in the incidence of thyroid cancer within the last
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three decades according to epidemiological information;
however, thyroid cancer-related mortality has notincreased
during this period and remained at a constant rate of 0.5 per
100,000 (8,17). Although we were not able to obtain the data
on the long-term results and mortality of our patients since
they presented to our hospital for a check-up examination
and some were already being followed up in different
health institutions, we consider that the general knowledge
that the early diagnosis of cancer can be life-saving may
not always be valid for thyroid cancer, and routine check-
up controls may lead to the overdiagnosis of this cancer.
On the other hand, in patients diagnosed early, surgical
treatment is performed when the tumor is small and there
is no capsule infiltration or lymph node metastasis; thus,
there is less surgical morbidity, such as recurrent nerve
injury and reduced need for radioactive iodine treatment.

In our report, although the demographic data were
consistent with female dominance reported in previous
studies, the female-male ratio was 1.14 in the presence
of thyroid nodules and 1.47 in thyroid cancer, which are
lower compared to the literature data (18-20). As a result
of the multivariate logistic regression analysis performed
by ignoring the difference between the rates of nodule
detection between genders, we have demonstrated that the
rate of thyroid cancer development in patients with nodules
in the female gender is significantly higher compared to the
male gender.

There was no significant difference in age between the
patients with and without malignant nodules. Although
many studies reported a higher incidence of malignancy
in the elderly individuals (19), there are also researchers
showing that malignant nodules are more common among
patients aged <45 years (21,22). When we evaluated our
data in terms of cancer types, PTC was the most common at
a frequency of 63.15%, followed by FTC at 34.21% and MTC
at 2.63%. The results in our study are consistent with the
literature in terms of PTC being the most common among
the differentiated thyroid cancers, and its predominance
was also observed in all previous studies (4,23,24). In our
study, total thyroidectomy was performed in 67.60% of the
cases, lobectomy in 25.35%, and total thyroidectomy with
central neck dissection in 7.04% (1.6%).

The main radiological evaluation of thyroid nodules is always
performed by US, and it is known that some sonographic
findings are observed more frequently in malignant
nodules. The sonographic size of the nodule is used as a
basis for performing thyroid FNAB and determining the
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scope of the surgery to some extent. Whether the size of the
thyroid nodule affects the risk of malignancy or the accuracy
of thyroid FNAB remains controversial, but this parameter
is often used in decision-making regarding surgical and
medical treatment. Therefore, it is important to determine
whether there is a relationship between nodule size and
malignancy risk. In our study, a statistically significant
difference was found between the size of the malignant
and non-malignant nodules, and it was observed that the
incidence of malignancy detection increased as the nodule
diameter increased. However, there are conflicting findings
intheliterature concerning therelationship betweennodule
diameter and malignancy (25-28). Some authors suggested
that nodule size was a reliable determinant of malignancy
and reported a non-linear relationship between cancer
risk and increased thyroid nodule size (25). Supporting
this, another study showed that the risk of malignancy
was higher in nodules of 2 cm or larger (26). In contrast,
other studies suggested that the size of thyroid nodules was
inversely related to the risk of malignancy, with lower rates
of malignancy seen in larger nodules (27,28).

It is also commonly accepted knowledge that solitary
thyroid nodules have higher malignant potential than cystic
nodules. Although a completely cystic nodule is rare (<2%
of all nodules), it is probably not malignant. In addition, the
spongy appearance, which is defined as more than half of
the nodule volume filled with multiple microcystic contents,
indicates a benign thyroid nodule at a rate of 99.7% (4). In
our study, when the variables of the patients with benign
thyroid nodules and thyroid cancer were compared, a high
significant statistical association was found between the
solid structure of the nodule and thyroid cancer. However,
the multivariate analysis revealed that the presence of solid
nodules was not the only criterion for malignancy, and only
when combined with ultrasonographic TIRADS staging, it
showed a significant association for thyroid cancer.

In thyroid nodules, in addition to the size and/or
solitary nature, the likelihood of cancer is higher if it
presents with certain sonographic features, including
higher hypoechogenicity compared to normal thyroid
parenchyma, increased intranodular vascularity, irregular
infiltrative borders, presence
absence of a halo, and the height of the nodule being
greater than its transverse dimension (4). Except for

of microcalcification,

suspected non-sensitive cervical lymphadenopathy that is
specific for malignancy, no sonographic finding alone or in
combination is sufficient to detect all malignant nodules.
However, some features and their combination are of
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high predictive value for malignancy. Therefore, score-
based classifications are used, in which each sonographic
suspicious finding is considered as a separate risk factor
for malignancy and the risk of malignancy increases as the
number of these findings increases in a nodule (23). In our
study, it was shown that the risk of malignancy significantly
increased in patients with TIRADS 4c and 5 nodules
compared to the other TIRADS groups among the cases
that were recommended a biopsy.

In our study, the mean TSH value of the patients with
thyroid nodules was found to be 2.87+0.45. It remains
unclear whether TSH plays a role in the development or
progression of this disease, or both. The results of many
studies have supported the association between high TSH
levels and the risk of thyroid cancer in nodular thyroid
disease (29). However, in our study, when the variables of
the patients with benign thyroid nodules and those with
thyroid cancer were compared, no statistically significant
relationship was found between the TSH value and thyroid
cancer.

It is well known that increased BMI constitutes a risk factor
for different types of cancer (30). In addition, there are
different studies showing a positive relationship between
thyroid cancer and BMI (31-33). In our study, the mean
BMI of the patients detected to have thyroid nodules during
the check-up examination was calculated to be 27.56+2.01.
There was also a statistically significant relationship
between BMI and thyroid cancer, and the thyroid cancer
risk was observed to increase with the increase in BMI.
These results were similar to the data in the literature.

Study Limitations

Our study has certain limitations and strengths. The
most important limitation is the retrospective design and
that not all patients recommended a biopsy underwent
this procedure. However, it is useful to note that almost
all patients with a high thyroid cancer risk according to
TIRADS staging (TIRADS 4b, 4c, 5) were biopsied. The
patient group in which a biopsy could not be performed
was the TIRADS 4a group, and the risk of malignancy in
this group of patients is around 3% according to our review
of the literature. In addition, the most important aspect of
this study is that it included the highest number of check-
up patients that were incidentally detected to have thyroid
nodules. All patients were ultrasonographically examined
by expert radiologists, and TIRADS staging was used as
standard in all cases.

Conclusion

The main difficulty in evaluating and managing thyroid
nodules is to avoid the inappropriate overuse of thyroid US,
thyroid FNAB and surgery while trying to identify clinically
significant malignant nodules. In doing so, although
clinical studies have provided strong evidence on screening
methods to clarify international guidelines, hard data on the
benefits and harm of various screening tests are still lacking,
and the role of check-up examinations and thyroid cancer
screening in the general population remains controversial.
Regarding the diagnosis of thyroid cancer through a check-
up examination, the data obtained as a result of more
detailed studies should be evaluated and the increased
incidence of thyroid cancer in the last three years may not
only be as a result of overdiagnosis but also due to a real
increase in incidence caused potentially modifiable factors,
such as radiation exposure, iodine intake, and lifestyle.
However, considering that early diagnosis of thyroid cancer
without lymph node involvement can reduce both surgical
complications and prevent the risks of radioactive iodine
treatment, itis concluded that thyroid cancer being detected
at an early stage constitutes an important advantage for the
healthy population undergoing a check-up.
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Objective: The aim of this study is to evaluate the effectiveness of
computed tomography enterography (CTE) in demonstrating luminal
and extraluminal pathologies in patients diagnosed with Crohn'’s disease
(CD).

Method: In 20 symptomatic patients histopathologically diagnosed
with CD, CTE findings obtained after optimal bowel distension with oral
contrast material were evaluated retrospectively. The involved segment
was evaluated in terms of the presence of intestinal wall thickening
(focal or diffuse), pathological contrast enhancement in the intestinal
wall, increased vascularity in the intestinal mesentery, mesenteric
lymphadenopathy, intraperitoneal fluid, enteric fistula, and intraabdominal
abscess. In addition, evaluation was made in terms of extraintestinal
findings that might be related to the disease.

Results: A total of 20 patients (11 females, 9 males; age range: 24 to 61
years, mean age: 39.7+11.4 years) were included in the study. The most
frequently affected intestinal segment was the terminal ileum (n=10,
50%). Pathological intestinal wall enhancement was detected in 14
patients (70%), mesenteric lymphadenopathy in 16 patients (80%), and
comb sign in 15 patients (75%). Intraabdominal abscess was detected in
4 cases (20%) and enteric fistula in 4 cases (20%). Related to the disease,
kidney stones in one patient and previous cholecystectomy findings in
two patients were observed.

Conclusion: CTE is a very effective method that can simultaneously
monitor the intestinal and extraintestinal findings of the symptomatic
patients with CD and guide the treatment choice.

Keywords: Abscess, complication, Crohn's disease, CT enterography,
enteroclysis, fistula, wall thickening

Amag: Bu galismanin amac, bilgisayarli tomografi enterografisinin (BTE)
Crohn hastaligi (CH) tanisi almig hastalarda limen igi ve Iimen digi
patolojileri gostermedeki etkinligini degerlendirmektir.

Yontem: Histopatolojik olarak CH tanisi konulan semptomatik 20
hastada oral kontrast madde ile optimal barsak distansiyonu sonrasi
elde edilen BTE bulgulari geriye dontik olarak degerlendirildi. Tutulan
segment intestinal duvar kalinlagmasi (fokal veya diffiiz), bagirsak
duvarinda patolojik kontrastlanma, intestinal mezenterde artmisg
vaskulerite, mezenterik lenfadenopati, intraperitoneal sivi, enterik fistl,
intraabdominal apse varligi agisindan degerlendirildi. Ayrica hastaliga
bagli olabilecek ekstraintestinal bulgular acisindan degerlendirme yapildi.

Bulgular: Calismaya toplam 20 hasta (11 kadin, 9 erkek; yas araligi: 24-
61 yil, ortalama yas: 39,7+11,4 yil) dahil edildi. En sik etkilenen bagirsak
segmenti terminal ileumdu (n=10, %50). On dort hastada (%70) patolojik
bagirsak duvarinda kontrastlanma, 16 hastada (%80) mezenterik
lenfadenopati ve 15 hastada (%75) tarak isareti saptandi. Dort olguda
(%20) karin ici apse ve 4 olguda (%20) enterik fistll tespit edildi.
Hastalikla ilgili olarak, bir hastada bobrek tasi ve iki hastada gegirilmis
kolesistektomi bulgulari izlendi.

Sonug: BTE, CH olan semptomatik hastalarin intestinal ve ekstraintestinal

bulgularini es zamanli olarak izleyebilen ve tedavi segimine yon verebilen
cok etkili bir ydontemdir.

Anahtar kelimeler: Apse, BT enterografisi Crohn hastaligi, duvar
kalinlasmasi, enterokliz, fistll, komplikasyon

Address for Correspondence: Deniz Esin Tekcan Sanli, Acibadem Kozyatag Hospital, Clinic of Radiology; Istanbul Rumeli University, Vocational
School of Health Services, Department of Medical Imaging Techniques, istanbul, Turkey
E-mail: tekcandenizesin@gmail.com ORCID: orcid.org/0000-0002-6545-5757 Received: 02.02.2021 Accepted: 23.06.2021

Cite this article as: Herdem N, Tekcan $anli DE. The Effectiveness of CT Enterography in the Radiological Evaluation of Crohn's Disease.

Bagcilar Med Bull 2021;6(3):257-263

OCopyright 2021 by the Health Sciences University Turkey, Bagcilar Training and Research Hospital

Bagcilar Medical Bulletin published by Galenos Publishing House.

257


https://orcid.org/0000-0002-5185-1580
https://orcid.org/0000-0002-6545-5757

Herdem and Tekcan Sanh
CT Enterography in Crohn’s Disease

Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

Introduction

Crohn’s disease (CD) is a transmural disease that can
affect all parts of the gastrointestinal tract from the
mouth to the anus, which typically involves the terminal
ileum (1). The disease, which progresses with relapses
and remissions, shows a bimodal distribution, and most
frequently affects young adults. Inflammation, which is
limited to the mucosa in the early period, deepens as the
disease progresses and affects other layers of the intestine
and may even exceed the serosa, leading to complications
such as perforation, abscess, and fistula (2-4). It may
involve multiple segments where the loops remain normal
(skip lesion). While obstruction secondary to spasm due
to mucosal inflammation and irritation can be seen in
the intestinal passage in the acute or active period (string
sign), in the chronic period, obstructions due to strictures
that occur as a result of healing with fibrosis can be seen.
In addition, in the active phase of the disease, prominence
of mesenteric vascular structures (comb sign), mesenteric
lymphadenopathy and intraabdominal fluid can be seen

(2).

Despite technological advances in imaging methods,
difficulties are still encountered in the diagnosis of
CD. Since it is difficult to reach the small intestine with
endoscopic methods, the effectiveness of endoscopy is
limited in the histopathological diagnosis of the disease
that mainly affects the small intestine. Although new
techniques such as capsule endoscopy and double balloon
endoscopy have been developed, their use has not become
widespread because they require expensive equipment,
do not show extraluminal pathologies and do not allow
therapeutic procedures (5-7). Therefore, radiological
methods still maintain their importance not only in the
diagnosis of CD but also in showing the signs of activation
and complications. Until the 2000s, enteroclysis has
been the gold standard method in CD imaging because it
allows the evaluation of mucosal pathologies and bowel
functions (8-10). Enteroclysis has begun to leave its place
to cross- sectional imaging methods because it is an
invasive method, unable to show extraluminal pathologies.
Another disadvantage of enteroclysis is excessive radiation
exposure. With the isotropic resolution properties of multi-
detector computed tomography (CT) devices developed
in recent years, images with a thickness of less than 1
mm and multiplanar reformat images obtained during a
single breath hold allow much more detailed evaluation
of small bowel pathologies and extraluminal findings, and
play an important role in revealing complications (11-
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14). Similarly, with the high soft tissue resolution and the
development of rapid new sequences, magnetic resonance
imaging (MRI) has taken its place among the radiological
methods in the diagnosis of CT enterography (CTE) and
revealing complications (15-18).

In this study, we aimed to evaluate luminal and extraluminal
pathologies detected by CTE in symptomatic cases with
histopathologically diagnosed CD and to compare our
findings with the literature.

Materials and Methods

Study Population

Between August 2014 and February 2016, imaging findings
of 65 patients who underwent CTE due to the diagnosis or
activation suspicion of CD were evaluated retrospectively.
Fourty-five patients were excluded because they had no
histopathological diagnosis of CD. In addition, patients over
65 years of age, patients with benign prostatic hyperplasia,
myasthenia gravis, congestive heart failure, glaucoma,
and patients with contrast allergy were not included in
the study. Ethics committee approval of Erciyes University
numbered 2016/291 was obtained for the study.

Imaging Method

Liquid diet was applied to all patients for 1 day before
the examination and all patients fasted for 8 hours before
the procedure. In order to provide bowel distension, the
patients were given an oral contrast solution obtained from
1 liter of drinking water and 1 liter of 20% mannitol within
45 minutes before the examination. In the 45® minute, the
patients were taken to the CT unit and manually 20 mg
intravenous (I.V.) hyosine-n-butyl bromide (Buscopan) and
120 mL LV. non-ionic iodine concentration 350 mg/100
mL contrast material were given via automatic injector at
4 mL/sec. and in the 30" second, single- phase acquisition
was made with a 320-detector CT device (Toshiba Aquilion
ONE 320 detector CT scanner). After obtaining images with
5 mm sections and 1.25 mm thin sections in the axial plan,
reformatted images were created in the coronal and sagittal
planes.

Image Analysis

Measuring the intestinal wall thickness above 3 mm in the
distended bowel segments was considered pathological.
Intestinal segments with higher density than normal bowel
segments were evaluated in favor of pathological wall
enhancement. Mesenteric lymph nodes with a short axis
greater than 5 mm were considered pathological. Linear
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tracts observed between two epithelial surfaces in the
intestinal loops were evaluated as fistula, and peripheral
contrast-enhancing fluid collections as abscesses. In
addition, evaluation was made in terms of extraintestinal
findings that might be related to the disease (cholelithiasis,
nephrolithiasis).

Statistical Analysis

SPSS 21 (SPSS Inc. IBM company, Chicago) program was
used for statistical analysis. Descriptive data were presented
as mean, standard deviation, minimum and maximum
values, frequency and ratio. As the overall number of cases
was relatively small, no inferential statistical analysis was
undertaken.

Results

Of the patients participating in the study, 9 (45%) were male
and 11 were female (55%). The average age of the patients
was 39.7+11.4 (24-61) years. The most commonly involved
segment was terminal ileum (n=10, 50%). Pathological
wall thickening was detected in 15 patients (75%) and wall
enhancement in 14 patients. Pathological wall thickening
was detected in all patients with wall enhancement. No
intestinal segment involvement was observed in five
patients. All involved segments in order of frequency were
demonstrated in Table 1.

Abscess was detected in four cases (20%). One patient with
an abscess had undergone surgery previously because
of colon perforation and a colostomy was present on
CTE. Bowel involvement was not present in one case
with multiple intraabdominal abscesses. In another case,
pathological wall thickening and wall enhancement
were observed in the ascendant colon, and the abscess
appeared as microabscesses around the colon. The fistula
was observed in 4 cases (20%). There were ileoileal and

Table 1. Involved bowel segments in order of frequency

Involved segment Number (n) percent (%)

Terminal ileum 10 (50%)
Distal ileum 7 (35%)
Cecum 6 (30%)
Sigmoid colon 4 (20%)
Ascending colon 4 (20%)
Transverse colon 3 (15%)
Rectum 3 (15%)
Jejunum 2 (10%)
Descending colon 2 (10%)
Appendix 1(5%)

ileojejunal fistulas in one case and ileocolic in the other
cases. Fistula and abscess were present together in two
cases.

Mesenteric lymphadenopathy (LAP) was detected in 16
cases (80%) and comb sign in 15 cases (75%). Comb sign and
mesenteric LAP were present in all cases with pathological
wall thickening. The case with mesenteric LAP without
intestinal involvement was a 32-year-old female patient
diagnosed with CD three years ago. Ileus was detected in
1 case and ileocecal invagination in 1 case. Pathologic
findings of CD on CTE was demonstrated in Table 2.

Among the extraintestinal findings that may be associated
with the disease, kidney stones in 1 case and findings from
previous cholecystectomy in 2 cases were observed. In
addition, findings not related to CD, nodule in the liver in
three cases, infarct in the spleen in one case, and mass in
the uterus in one case were detected incidentally. Sample
cases were shown in Figures 1-5.

Discussion

Enteroclysis, which is the gold standard diagnostic
method in the evaluation of CD and other small bowel
pathologies, has begun to be abandoned today because
of its invasive nature, and diagnostic quality depends on
the practitioner and the device (19). It is not available in
every center and the examination period is long (8-10).
In addition to the diagnosis of the disease with cross-
sectional imaging methods, the simultaneous detection
of activation and complication findings is one of the
important reasons leading to this situation. In studies
comparingenteroclysis and CTE, no significant difference
was found between the two methods in terms of their
ability to show mucosal and mural pathologies (19). In
addition, CTE has been shown to be superior in detecting
transmural spread patterns such as fistula and abscess,
which are important for treatment planning and patient
management, intra-abdominal fluid, mesenteric LAP,
increased vascularity and extraintestinal involvement
(20-23). Also, evaluation of upper gastrointestinal

Table 2. Pathologic findings of Crohn’s disease on CTE

Finding Number (n) percent (%)
Intestinal wall thickening 15 (75%)

Mural enhancement 14 (70%)

Abscess 4 (20%)

Fistula 4 (20%)

Mesenteric LAP 16 (80%)

CTE: Computed tomography enterography, LAP: Leukocyte Lymphadenopathy,
comb sign 15 (75%)
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and colon involvement, detection of skip lesions and
detection of conglomeration-separation findings in the
intestinal folds were found to be higher in CTE (20-23).

One of the most important aspects in the detection of
small bowel pathologies, especially mucosal lesions,
pathological wall thickening, presence of fistula and the
degree of obstruction is to provide optimal intestinal
distension (24,25). It may cause false positives in the

Figure la. In a 42-year-old female case, sagittal CTE
image shows thickening, enhancement of the mucosa
(white arrow) and gas density (arrowhead) adjacent to the
anterior colon wall

CTE: Computed tomography enterography

Figure 1b. In the axial view, the lymph node (arrowhead)
is seen in the mesenteric fatty plans, adjacent to the
thickening and enhancement of the wall (white arrow),
with a peripheral enhancing microabscess (arrowhead)
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evaluation of wall thickening and deficiencies in stenotic
segment-stricture evaluations in insufficiently distended
bowel loops. Also, artifacts caused by intestinal peristaltic
activity limit the evaluation of mucosal and mural lesions
in particular. With the development of multidetector CT
devices, serial images can be obtained in a very short time
and by the development of rapid MRI sequences, the wrong
evaluations due to these artifacts have been relatively
prevented. In addition, I.V. hyosine-n-butyl bromide

Figure 2a. In a 46-year-old male case, coronal CTE image
shows fistula tracts (white arrow) extending from the
distal ileum to the sigmoid colon

CTE: Computed tomography enterography

Figure 2b. In the axial section, fistula tracts (arrowheads)
extending between the ileal loops and sigmoid colon,
and also the neighboring mesenteric fatty tissues are
contaminated
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Figure 3. In a 43-year-old male patient, multiple fistula
tracts (arrowheads) are observed between the ileal and

jejunal segments in the coronal CTE image Figure 4b. In the coronal view, wall thickening and

mucosal enhancement in the ileum (white arrows) and
CTE: Computed tomography enterography adjacent vascular engorgement-comb sign are seen

Figure 4a. In a 31-year-old male patient with a history

of operation due to Crohn’s disease, coronal CTE image Figure 5. A 23-year-old female case, the coronal CTE
shows thickening of the ileum wall adjacent to the image shows diffuse wall thickening of the transverse
anastomosis line and mucosal enhancement (white colon, cobblestone pattern (white arrows), and adjacent
arrow). Note the increase in mesenteric vascularity (comb mucosal enhancement with venous engorgement
sign) (arrowheads) (arrowheads) and lymph node

CTE: Computed tomography enterography CTE: Computed tomography enterography
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(buscopan), which is administered just before extraction in
order to reduce bowel movements, helps to overcome this
limitation (24,25).

In the diagnosis of CD and the detection of complications,
CTE is a very useful and practical imaging method
compared to other radiological methods because it is a
non-invasive method that is easy to access and apply. The
most important disadvantage of CTE is radiation exposure
(26). Due to the fact that the majority of the patients are
young and the nature of the disease is relapse-remission,
this situation becomes more frightening in repeated
applications (9,27). However, with new and fast devices
and calibration settings that keep up with developing
technological changes, the radiation effect has been
reduced to insignificant levels.

In this study, in accordance with the literature, the most
commonly involved segment was terminal ileum. In
addition to diffuse colonic involvement, isolated appendix
involvement was found in one case. Isolated appendix
involvement in CD is very rare in the literature (28,29).

Lo Re et al. (30) reported upper gastrointestinal system
involvementas 3.2% in their study. In our study, esophagus-
stomach involvement of the upper gastrointestinal system
was not detected. In our study, the rate of fistula detection
was found to be 20%, and all of them were entero-enteric
fistulas. Similar rates were obtained in studies aiming
to measure the prevalence of penetrating disease and
extraintestinal pathology. The rate of fistula and sinus
tract was reported as 32% by Goldberg et al. (31), and 17%
by Bruining et al. (21). Also, abscess detection rate (20%) in
our study was consistent with the literature (32).

Study Limitations

The major limitation of our single center retrospective
study was the small number of patients. In addition, we
could not compare the luminal and extraluminal CTE
findings of the disease with other radiological methods
such as enteroclysis and MRI. In this respect, studies that
compare with other modalities with higher number of
patients can be tried in the future.

Conclusion

CTE plays a key role in patient management and treatment
planning in CD, as it provides the opportunity to show
diagnosis-activation-complication findings in a single session.
Although radiation exposure seems to be a disadvantage
especially for the young patient group, this handicap has been
prevented with new multidetector CT devices.
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Lomber Stabilizasyonda BT Metal Artefakt Azaltma Tekniginin Etkinligi
ve Radyolojik Degerlendirmeye Katkisi
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Objective: Metal artifact reduction (MAR) systems, which have been
patented by the firms and specific to them, have been developed to
reduce the losses in the images, which are caused by artifacts, and
to increase the diagnostic value of computed tomography (CT). The
objective of this study is to determine the effectiveness of the MAR
technique, which minimizes the image loss caused by metal artifacts
in CTs taken for the lumbar spinal region where metallic implants are
located, and its contributions to radiological evaluation.

Method: Patients with spinal stabilization, whose CT imaging records of
both standard and smartMAR (SMAR) reconstruction were performed
between June 2020 and March 2021 and could be accessed, were
evaluated. Critical anatomical structures were defined as: spinal canal
(SC), neural foramen (NF), and prevertebral-paravertebral area (P-PA).
The image quality of critical anatomical structures were evaluated using
a 5-point image quality scale for soft tissue (400/35 HU) and bone
window settings (2.500/480 HU) on standard and SMAR reconstructed
CT images. In addition, the size of the flame artifact was measured and
recorded in millimeters in standard and SMAR images.

Results: Of the 24 patients with lumbar spinal stabilization who met
the inclusion criteria, 8 were male, and 16 were female (66%). The age
range was determined to be between 26 and 82 years (mean=60). The
stabilization of all patients was in the form of posterior transpedicular
screw and rod fixation. The radiation dose distribution ranged between
3.23 and 141 millisieverts (mSv) (mean=8.95 mSv). The worst visualization
score was obtained on SC imaging, which was evaluated in the soft tissue
window. In bone window evaluations of these structures, the visualization

Amag: Radyolojik gorlntilerde artefakta bagl olusan kayiplari azaltmak
ve c¢ekilen bilgisayarli tomografinin (BT) tanisal degerini artirmak
lizere firmalara Ozel patentli metal artefakti azaltma (MAR) sistemleri
gelistiriimistir. Bu galismanin amaci, metalikimplantlarin bulundugu lomber
spinal bolgeye yonelik gekilen BT lerde, metal artefaktindan kaynaklanan
goruntu kayiplarini minimalize etmeye yarayan MAR tekniginin etkinligini
ve radyolojik degerlendirmeye katkilarini belirlemektir.

Yontem: Haziran 2020-Mart 2021 tarihleri arasindaki donemde,
spinal stabilizasyonu olan hem standart hem de smartMAR
(SMAR) rekonstriksiyon uygulanmig BT kayitlarina ulasilan hastalar
degerlendirildi. Kritik anatomik yapilar olarak tanimlanan spinal kanal
(SK), noral foramenler (NF) ve prevertebral-paravertebral alan (P-PA),
standart ve SMAR rekonstriksiyonlu BT gorintllerinde, yumusak doku
(400/35 HU) ve kemik pencere (2,500/480 HU) igin 5 puanl gorlntu
kalite olgegi kullanilarak degerlendirildi. Ayrica, alev artefaktinin boyu
standart ve SMAR'li goriintulerde milimetre olarak dlgllerek kaydedildi.

Bulgular: Calismaya dahil edilme kriterlerini karsilayan lomber
spinal stabilizasyonlu 24 hastanin, 8'i erkek ve 16'si kadindi (%66).
Yas arali§i 26-82 yas arasinda (ortalama=60) bulundu. Hastalarin
hepsinin stabilizasyonu posterior transpedikiler vida ve rod fiksasyon
seklindeydi. Radyasyon doz dagilimi 3,23 ile 141 milliSievert (mSv)
(ortalama=8,95 mSv) arasindaydi. En kotl vizualizasyon skoru yumusak
doku penceresinde degerlendirilen SK gorlntilemesinde elde edildi.
Bu yapilarin kemik pencere degerlendirmelerinde, SK igin vizualizasyon
skorlari (medyan) standart ve SMAR'li gorlintlilemelerde sirasiyla 3 ve
4 (Z=-3,926, p<0,001), NF igin 4 ve 5 (Z=-3,666, p<0,001), P-PA igin 4
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scores (median) in standard and SMAR imaging's were found to be 3 and
4 (Z=-3.926, p<0.001) for SC, 4 and 5 for NF (Z=-3.666, p<0.001), and 4
and 5 (Z=-4.203, p<0.0001) for P-PA, respectively. These differences were
also significant. Bone cortex visualization score (median), measured on
bone window images, were determined to be 4 (minimum:2, maximum:5)
and 5 (minimum:4, maximum:5) (Z=-4.028, p<0,0001) in standard and
SMAR imagings, respectively. As an objective criterion, the flame artifact
length, which was evaluated only in bone window images, was 26 mm
on average (standard deviation £9.78) (minimum:8, maximum:54 mm) in
standard imaging, whereas it decreased to 3.66 mm (standard deviation
+2.54) (minimum:0, maximum:7 mm) in reconstructions via SMAR.

Conclusion: The MAR technique significantly reduces the artifacts
occurring with standard techniques in adjacent tissues applied for
medical treatment purposes and allows a clearer evaluation of this region
by the radiologist. The use of this technique enhances the quality of CT
images and the diagnostic value of radiological examination. However,
there is a need for the development of MAR software for optimal imaging.

Keywords: Computed tomography, flame artifact, lumbar stabilization,
metal artifact

ve 5 (Z=-4,203, p<0,0001) olarak bulundu. Bu farklar da istatistiki olarak
anlamliydi. Kemik pencere goriintllerinde dlgim yapilan kemik korteks
vizualizasyon skoru (medyan), standart ve SMAR'li gekimlerde sirasiyla
4 (minimum:2, maksimum:5) ve 5 (minimum:4, maksimum:5) (Z=-4,028,
p<0,0001) olarak bulundu. Objektif kriter olarak degerlendirilen alev
artefakt boyu standart gekimlerde ortalama 26 mm (standart sapma +9,78)
(minimum:8, maksimum:54 mm) iken SMAR'li rekonstriksiyonlarda 3,66
mm'ye (standart sapma £2,54) (minimum:0, maksimum:7 mm) dstu.

Sonug: MAR teknigi, komsu dokularda olusan artefaktlar belirgin
olarak azaltmakta ve radyolog tarafindan bu bdlgenin daha net
degerlendirilebilmesine imkan vermektedir. Bu teknigin kullanimi, BT
goruntulerinin kalitesini ve radyolojik incelemenin tanisal degerini artirir.
Ancak optimal gorintileme igin MAR yazilimlarinin gelistiriimesine
ihtiyag vardir.

Anahtar kelimeler: Alev artefakt, bilgisayarli tomografi, lomber
stabilizasyon, metal artefakt

Introduction

The use of spinal metallic instrumentation for medical
applications such as instability and/or reducing pain
is considerably common in neurosurgery practice. The
number and variety of these stabilization surgeries
have increased gradually over the years (1). Computed
tomography (CT) and magnetic resonance imaging (MRI)
are used for both the diagnosis and postoperative follow-
up evaluation of the patients. Hence, metallic artifacts
are often encountered in spinal imaging (2). The lumbar
region is the spinal area where metallic stabilization
material is used mostly. Artifacts related to spinal
stabilization materials in standard CT and MRI scans
reduce diagnostic confidence by hiding the anatomy and/
or pathology in adjacent tissues (2-4). Because of this,
metal artifact reduction (MAR) systems, which have been
patented by the firms and are specific to them, have been
developed for modalities both to reduce the losses in the
images, which are caused by artifacts, and to increase
the diagnostic value of CT and MRI (2). The objective of
this study is to determine the effectiveness of the MAR
technique, which minimizes the image loss caused by
metal artifacts in CTs taken for the lumbar spinal region
where metallic implants are located, and its contributions
to radiological evaluation.

Materials and Methods

This study was performed in line with the principles of
the Declaration of Helsinki. Approval was granted by the

Ethics Committee of Istanbul Yeni Yiizyil University (date:
05.04.2021/n0. 2021/04-653). Informed consent forms were
obtained from the patients before the CT procedure.

Patients with spinal stabilization, whose CT imagingrecords
of both standard and SMAR reconstruction were performed
between June 2020 and March 2021 and could be accessed,
were evaluated. Patients who had only CT imaging with
standard technique and did not have MAR reconstruction,
as well as the patients who underwent CT scans for regions
other than the lumbar region, were excluded from the
evaluation. Twenty-four lumbar stabilization patients who
met these criteria were included in the study.

CT Acquisition and Image Reconstruction

The CT examinations were performed with a single source,
512 slice multidetector CT scanner (Revolution CT, GE
Healthcare, Milwaukee, WI). The scanning mode had the
following parameters: Tube voltage 120 kVp assist mode,
tube current SmartmA mode (100-500 mA), detector
coverage 40 mm, helical pitch 0.0992, rotation time 0.80 s,
slice thickness 1.25 mm, slice interval 1.25 mm, and scan
FOV 50 cm.

CT images were reconstructed by using a conventional
(standard) weighted filtered back-projection (wFBP) and
prototype SMAR algorithm (spine parameters). SMAR was
performed by using a vendor-specified “‘spine” setting,
which predetermined SMAR
parameters appropriate for spinal anatomy and hardware.

entails reconstruction
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Each study was evaluated by viewing wFBP and SMAR
images side-by-side, first with soft tissue settings [window
width, 400 hounsfield units (HU); window level, 35 HU] and
subsequently with bone window settings (window width,
2500 HU; window level 480 HU). Images were only evaluated
in the axial plane without multiplanar reformations. After
reconstructions, images were loaded onto the Advantage
Windows Workstation 4.7 (GE Healthcare, Milwaukee,
Wisconsin/USA) for viewing.

Subjective Evaluation Criteria and Image Analysis

As the study was limited to the instrumentations in
the lumbar region, critical anatomical structures were
defined as: spinal canal (SC), neural foramen (NF), and
prevertebral-paravertebral area (P-PA). Two radiologists
concurrently evaluated the image quality of critical
anatomical structures using a 5-point image quality scale
for soft tissue (400/35 HU) and bone window settings
(2.500/480 HU) on standard and SMAR reconstructed
CT images of the same patient, which was placed side by
side (Figure 1, 2). The scale was rated as follows: 1) Severe
artifact with invisibility of surrounding structures. 2)
Obvious artifacts with significant distortion and insufficient
identification of surrounding structures. 3) Moderate
artifacts that allow identification of surrounding structures.
4) Mild artifacts with blurring of surrounding structures.
5) No artifacts. A total of 12 separate scorings was made
by assessing the soft tissue and bone window separately
for the standard and SMAR images of critical anatomical
structures.

Moreover, the bone cortex visualization score was
evaluated in standard and SMAR imagings, only in bone
window images, and scored based on the same scale. The
joint scoring decisions of the radiologists were recorded as
the visualization score. This procedure was applied to all
patients.

Scoring values of 3 and above were diagnostically
significant.

Objective Evaluation Criteria

For an objective evaluation, the “‘flame” artifact, which
reflects the length of intense beam hardening and is seen
as a dark zone at the tip of the metal, was measured parallel
to the pedicle screw in the vertebra. For this measurement,
the linear dark band emerging from the screw tip was
measured and recorded in millimeters on both standard
and SMAR images (Figure 3).
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Figure 1. The spinal canal is obscured by artifacts on
standard (a) image with soft-tissue window settings.
SMAR (b) image with soft-tissue window settings at the
same level improved visualization of the spinal canal

SMAR: Smart metal artifact reduction

Figure 2. A 72-year-old woman status post L3- to-L5
pedicle screw. Standard (a) and SMAR (b) images at the
L5 level using bone window settings demonstrate lucency
about both L5 screws, consistent with hardware loosening

SMAR: Smart metal artifact reduction

Figure 3. Extent of the flame artifact was measured in
millimeters from the tip of the metal object to the end of
the linear dark band at the same level on both standard (a)
and SMAR images (b). Improvement in artifact severity is
demonstrated on the SMAR image

SMAR: Smart metal artifact reduction

Statistical Analysis

The Wilcoxon signed-rank testwas performed by comparing
the categorical scores provided by the radiologists for critical
anatomical structures (lumbar SC, NE pre-paravertebral
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Table 1. Standard and SMAR, subjective and objective analysis results

Radiologist evaluation Standard (min-max) SMAR (min-max) p

SC NF P-PA SC NF P-PA
Subjective (median)
-Soft-tissue window visualization 1 (1-2) 3(1-4) 2 (1-4) 3(2-3) 4 (3-5) 4 (3-5) p<0.0001
score
-Bone window 3 (1-5) 4 (2-5) 4 (1-5) 4 (3-5) 5(3-5) 5 (4-5) p<0.0001
visualization score
-Bone cortex 4 (2-5) 5 (4-5) p<0.0001
visualization score
Objective (mean) 26 (8-54) 3.66 (0-7) p<0.0001

-Length of flame artifact (mm)

SC: Spinal canal, NF: Neural foramen, P-PA: Prevertebral-paravertebral area, SMAR: Smart metal artifact reduction

area) using standard and SMAR in soft tissue and bone
window images, depending on the image quality and the
ability to evaluate. The paired t-test was used to compare
flame artifacts on standard and SMAR images, as the data
were normally distributed (SPSS 13.0, SPSS Inc., Chicago,
IL). For all comparisons, statistical significance was defined
as p<0.05.

Results

Of the 24 patients with lumbar spinal stabilization, who
met the inclusion criteria, 8 were male and 16 were female
(66%). The age range was determined to be between 26 and
82 years (mean=60). The stabilization of all patients was in
the form of posterior transpedicular screw and rod fixation.
The number of stabilization segments was determined to be
at least 2 and at most 9 (from dorsal to sacral) (median=3).
The radiation dose distribution ranged between 3.23 and
14.1 millisievert (mSv) (mean=8.95 mSv).

Evaluation of Critical Anatomical Structures

Scores of critical structures from subjective criteria evaluated
in the lumbar region (soft tissue and bone window, median,
minimum-maximum), bone cortex visualization scores (only
in bone window), and flame artifact length (only in bone
window and mean value) as objective criteria scores and
statistical data about these values are presented in Table 1.

In the evaluation of critical anatomical structures in the soft
tissue window, the visualization scores (median) in standard
and SMAR imagings were determined to be 1 and 3 (Z=-
4.16, p<0.0001) for SC, 3 and 4 (Z=-4.420, p<0.0001) for NE
and 2 and 4 (Z=-4.367, p<0.0001) for P-PA, respectively, and
the differences between them were statistically significant.
The worst visualization score was obtained on SC imaging,

which was evaluated in the soft tissue window. In bone
window evaluations of these structures, the visualization
scores (median) in standard and SMAR imagings were
found to be 3 and 4 (Z=-3.926, p<0.001) for SC, 4 and 5 for
NF (Z=-3.666, p<0.001), and 4 and 5 (Z=-4.203, p<0.0001) for
P-PA, respectively. These differences were also significant.

Bone cortex visualization scores (median) measured on
bone window images were determined to be 4 (minimum:2,
maximum:5) and 5 (minimum:4, maximum:5) (Z=-4.028,
p<0.0001) in standard and SMAR imagings, respectively.

Objective Artifact Evaluation Measurements

As an objective criterion, the flame artifact length, which
was evaluated only in bone window images, was 26 mm on
average (standard deviation £9.78) (minimum:8, maximum:
54 mm) in standard imaging, whereas it decreased to 3.66
mm (standard deviation +2.54) (minimum:0, maximum:7
mm) in reconstructions via SMAR.

Discussion

Metallic artifacts in spinal and cranial CTs can be caused by
stabilization instruments, foreign bodies, metallic materials
used in cranioplasty, aneurysm clips, endovascular
embolization coils, dental prostheses, and fillings (5). The
prevalence of spinal stabilization surgeries has increased
over the years, and accordingly, artifacts caused by the
used instruments are encountered more commonly (1,2).
The first study on MAR was conducted by Kalender et al.
(6). Although there have been significant improvements
in CT image quality over the last decade, the metal artifact
problem has not been eliminated. Artifacts caused by metal
implants generate different degrees of severity depending
on the shape, size, and variety of the metals used.
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Depending on its location, it impairs the image quality
of adjacent critical anatomical structures. It restrains the
ability to make clear decisions for evaluating physicians
and reduces the diagnostic value of CT (7). It limits the
evaluation of conditions such as adjacent SC, NE P-PA
anatomy and pathologies, fracture and loosening of the
instrumentation material in lumbar metallic materials (3).
Thus, CT manufacturers have developed special patented
MAR systems to reduce the losses caused by artifact in
images and increase the diagnostic value of the captured
CTs. The most used commercial patented MAR methods in
CT imaging in the presence of clinical real metal implants
are as follows: SEMAR (single-energy MAR, Canon Medical
Systems, Otawara, Japan), O-MAR (orthopedic MAR, Philips
Healthcare, Best, Netherlands), SMAR and MARS (Smart
MAR and MAR Sequence, respectively, GE Healthcare,
Milwaukee, WI/USA), and MARIS and iMAR (MAR in
Image Space and iterative MAR, respectively, Siemens
Healthineers, Erlangen, Germany) (7,8).

Itis the SMAR (Smart MAR, GE Healthcare, Milwaukee, WI/
USA) software, which was used in our study. Smart MAR
algorithm firstly identifies the metal in an image, the metal
is then removed, and a “metal mask” is generated. An image
without metal is then reconstructed, and finally, the metal
identified in the first stage is placed over the new images as
a “metal mask” (9).

Metal artifact formation occurs thanks to the contribution
of beam hardening, scatter, noise, photon starvation,
and edge effects. Beam hardening results in dark streaks
between high attenuating objects. The scattering shifts the
direction of the photons. Noise and photon starvation can
be seen in metals with high density and metals with high
atomic numbers. This results in completely white dark lines
in the final reconstructed image involving the metal (7,10).

In the literature, the number of publications on the effects
of various MAR technologies on implant-related CT
artifacts on patients is limited. Most studies evaluating
MAR algorithms have evaluated orthopedic hardware
(such as prostheses) in phantoms, and generally, these
studies do not have spinal fixations (3). Besides, most of the
studies published on MAR in the literature are the studies
conducted with dual-energy CT (5,11).

It has been revealed in the pilot study of Kotsenas et al.
(3) that the IMAR reconstruction technique is crucial in
visualizing critical anatomical structures such as SC and
adjacent paravertebral soft tissues. In addition to that, this
technique has been reported to reduce the linear “‘flame”
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artifact size and enhance the visualization of the vertebral
body cortex. Radiologists in this study suggested routine
reconstruction of IMAR images in 90% of cases (3). Wang et
al. (5) utilized MAR algorithms, which have been generated
using dual-energy virtual monochromatic kilo electron volt
(keV) images in 18 patients with metal spinal fusion and
stabilization material. They conducted the image quality
assessment with a subjective 5-point image quality scale,
as in our study (5). In this study, screw widths were tried to
be measured, and measurements could be achieved with
small errors over 100 keV.

The radiation dose distribution administered to the
patients in our study ranged between 3.23 and 14.1 mSv
(mean=8.95 mSv). In the study of Kotsenas et al. (3), like
our study, the radiation dose distribution was reported
to be between 5.9 and 40.7 milli Grays (mean=19.6 mGy)
(I mGy=1mSy, updated dose unit mSv). In another study
by Aissa et al. (12), the radiation dose was reported as 1.7-
34.9 mGy (mean=15.9). These doses are considerably high
compared to our study. The reason for this may be the
significant reduction in radiation doses administered to
patients in all CT examinations thanks to the significant
developments in CT technology compared to 2012-2013
when the Kotsenas’s study was conducted and 2015-2016
when the Aissa’s study was conducted, and/or the use of
different brands of CT scanners.

In our study, the worst score from the obtained images
was attained as 1 in the SC evaluation in the standard
imaging that was performed in the soft tissue window.
This score increased to 3 when the SMAR reconstruction
was conducted. The best scores were obtained in NF and
P-PA evaluation on images with SMAR reconstruction in
the bone window, with 5. Although the increase in bone
cortex visualization score was more limited, all the score
changes between standard and SMAR reconstruction were
determined to be significant (p<0.0001). Flame artifacts of
different lengths were observed in all patients in standard
imaging, whereas no flame artifact was observed in 6 (25%)
patients in reconstructions with SMAR. Regarding the
flame artifact, a remarkable decrease was determined in
the size of the artifact between standard and SMAR images
(from 26 mm to -3.66 mm), and the difference (p<0.0001)
was statistically significant as well. It can be suggested that
the SMAR technique is successful, particularly in flame
artifacts. Our results were found to be compatible with the
literature (3,13). Among the critical anatomical structures,
the SC score is lower than the NF and P-PA scores in all
evaluated imaging parameters. Hence, it can be stated
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that metal artifact makes SC evaluation most difficult. This
finding has been confirmed by Kotsenas et al. (3) as well.

In our study, in which the scores of 3 and above were
considered as diagnostically significant, it is noticed
that it is impossible to perform an adequate and safe
radiological diagnostic evaluation in SC and P-PA images,
which were 1 and 2 points, respectively, in soft tissue
standard imaging. On the other hand, with the application
of SMAR reconstruction to the same images, these scores
increased to 3 for SC and 4 for P-PA; thus, it has gained an
improvement that will allow diagnostic evaluation.

Metallic artifact is related to density, and less CT
artifact is generated from less dense materials. The
artifact density created by the materials is as follows:
plastic<titanium<vitallium<stainless steel<cobalt-chromium
(2). It has been revealed that the type of metal used in spinal
stabilization and the application site may have an impact on
MAR performance. Hence, to achieve the best results, it might
be important to have the specific metal types and the MAR
algorithms to be applied to these metals instructed by the
vendors (13).

MAR algorithms are used to reduce cranial deep brain
stimulation artifacts as well as improving spinal and
other orthopedic prosthesis/implant artifacts (14). It is
also helpful in reducing aneurysm clip-coil artifacts and
enhancing image quality in axial CT and CT angiography
(15,16). In this way, the number of invasive procedures
could be reduced. Nonetheless, DSA angiography remains
the gold standard for now (15).

Contrary to these, it has been suggested that none of the
MAR technologies are useful for heterogeneous, metal-
dense dental filling artifacts, even creating new artifacts
7).

Conclusion

The MAR technique significantly reduces the artifacts
occurring with standard techniques in adjacent tissues
in the presence of metal implants applied for medical
treatment purposes and allows a clearer evaluation of this
region by the radiologist. The use of this technique in the
presence of metal in the scanned area enhances the quality
of CT images and the diagnostic value of radiological
examination. However, there is a need for the development
of MAR software for optimal imaging, albeit they provide
significant improvement in metallic artifacts compared to
standard images.
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Objective: The Coronavirus disease-2019 (COVID-19) related isolation
has resulted in economic damage, loneliness, fear of death, and
depression all around the world. Self-isolation and social distance lead
to unintended psychological effects and negatively affect sexual life. This
study aimed to investigate women's sexual behavior during the COVID-19
pandemic in our country.

Method: This prospective, observational study was conducted in a
tertiary referral hospital between June 27 and July 27,2020. A questionnaire
consisting of 13 questions regarding the sexual life during the COVID-19
pandemic was applied to 169 women aged 18-45 years. Demographic
characteristics were recorded. The questions evaluating sexual
behavior about the relationship with partner, sexual desire, frequency of
intercourse, sexual satisfaction, and fertility desire were asked.

Results: The mean age of the participants was 32.9+774 years (18-
45). Regarding the per capita monthly income, 84 (60%) patients had
a decrease, 53 (37.9%) of them remained stable, and only 3 (21%) of
them had an increase during the pandemic. Sexual desire was decreased
by 32.9% of the participants and remained the same in 58.6% of the
participants. A higher rate of 40.5% was observed in the decreased
group than in the stable income group with 22.7% (p=0.03). A statistically
significant difference was found between the decrease in sexual desire
rates. However, when the change in income level of the groups and
their sexual satisfaction rates were compared, it was found that sexual
satisfaction increased in those with a lower income level, and the
difference was statistically significant (p=0.04).

Conclusion: Acute stress caused by the COVID-19 pandemic negatively
affected sexuality. The decreased income level reduces sexual desire, but
we observed an increase in sexual satisfaction rates in this group.

Keywords: Coronavirus, COVID-19, pandemic, sexual behavior, sexual
function

Amag: Koronavirls hastali§i-2019 (COVID-19) ile iliskili izolasyon tim
diinyada ekonomik hasar, yalnizlik, olim korkusu ve depresyon ile
sonuglandi. Kendini izole etme ve sosyal mesafe, istenmeyen psikolojik
etkilere neden olur ve cinsel yagami da olumsuz etkiler. Bu galisma,
Ulkemizde COVID-19 salgini sirasinda kadinlarin cinsel davraniglarini
incelemeyi amaglamaktadir.

Yontem: Bu prospektif, gozlemsel galisma, 27 Haziran-27 Temmuz
2020 tarihleri arasinda Uguncl basamak bir hastanede gergeklestirildi.
COVID-19 salgini sirasinda cinsel yagsam ile ilgili 13 sorudan olusan bir
anket, 18-45 yas arasindaki 169 kadina uygulandi. Demografik dzellikler
kaydedildi. Partnerle iligki, cinsel istek, iliski sikigi, cinsel doyum,
dogurganlik istegi gibi cinsel davraniglari degerlendiren sorular soruldu.

Bulgular: Katiimcilarin ortalama yasi 32,9+774 (18-45) idi. Pandemi
sirasinda, aylik gelirin 84 (%60) hastada azaldidi, 53 (%37,9) hastada ayni
kaldigi, sadece 3 (%2,1) hastada arttigi gordldi. Katiimeilarin %32,9'unda
cinsel istek azalirken, %58,6'sinda ayni kaldi. Geliri azalan grupta cinsel
istekte azalma (%40,5), geliri degismeyen gruba (%22,7) gore daha
yuksek idi. Cinsel istek oranlarindaki azalma arasinda istatistiksel olarak
anlamli bir fark bulundu (p=0,03). Ancak gruplarin gelir diizeyi degisikligi
ile cinsel doyum oranlari karsilastirildiginda ise gelir dlizeyi azalanlarda
cinsel doyumun arttigi, farkin ise istatistiksel olarak anlamli oldugu
bulundu (p=0,04).

Sonug: COVID-19 salgininin neden oldugu akut stres, cinselligi
olumsuz etkilemistir. Azalan gelir dlizeyi cinsel istegi azaltir, ancak bizim
calismamizda bu grupta cinsel doyum oranlarinda artis gozlemlenmistir.

Anahtar kelimeler: Cinsel davranis, cinsel islev, COVID-19, koronavirus,
salgin
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Introduction

COVID-19 is a contagious disease caused by severe acute
respiratory syndrome-coronavirus-2 (SARS-CoV-2), a new
type of coronavirus. World Health Organization (WHO)
first declared the presence of the virus on December
31, 2019, following spreading viral pneumonia cases in
Wuhan, China. WHO declared the COVID-19 outbreak as a
pandemic on March 11, 2020 (1).

SARS-CoV-2 is RNA virus that primarily affects the
respiratory system and is transmitted by large respiratory
droplets or direct contact. It can be fatal by causing
pneumonia, bronchitis, and SARS (2,3). At the time of
writing this study, 80,805,661 people were infected, and
1,766,726 people died because of the disease worldwide.
Moreover, borders were closed, travel restrictions and
lockdowns were imposed.

The first coronavirus case was reported on March 10, 2020
in our country (4). The health authorities also implemented
strict restrictions such as self-isolation, the use of masks,
and home quarantine to prevent the spread of the disease.

The disease-related isolation resulted in loneliness, fear of
death, and depression. These restrictions also caused the
separation of families and partners, and unemployment
with loss of income, as observed in previous outbreaks
(5,6). Rajkumar (7) reported increased anxiety, depression
(experienced by 16-28% of the population), and self-
reported stress (shared by 8% of the population) as the most
common mental reactions during the COVID-19 pandemic.

Sexuality is a significant part of a couple’s life, which may
affect mental health (8). Due to the pandemic, self-isolation
and social distance have negatively affected sexual life (9).
However, there is still a lack of knowledge regarding the
effect of pandemic and decreased income on female sexual
life.

This study aimed to evaluate women’s sexual behavior
during the COVID-19 pandemic in our country.

Materials and Methods

This prospective, observational study was conducted in
a tertiary referral hospital between June 27 and July 27,
2020. The approval for the study was obtained from the
Ministry of Health (2020.05.25T22.02.17). Besides, ethical
approval was obtained from the local ethics committee of
our hospital (University of Health Sciences Turkey, Istanbul
Bagcilar Training and Research Hospital Clinical Research
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Ethics Committee, approval number: 2020.07.2.08.109). The
study was conducted in accordance with the Declaration of
Helsinki and its later amendments. All participants were
included after obtaining informed consent.

A questionnaire consisting of 13 questions regarding the
sexual life during the COVID-19 pandemic was applied
to 169 women aged 18-45 years, who were admitted to
the gynecology outpatient clinic due to routine controls.
The questionnaires from the recent studies of Jacob et
al. (10) from the UK and Li et al. (11) from China on the
same topic were taken as examples. Women with regular
and active sexual life were included. The questions about
patients’ basic characteristics, such as age, education,
marital status, monthly income, systemic disease, drug
addiction, alcohol consumption, and smoking, were
asked. The questions evaluating sexual behavior such as
the relationship with partner, sexual desire, frequency of
intercourse, sexual satisfaction, and fertility desire were
then recorded. The exclusion criteria were as follows;
not having a regular partner, COVID-19 positivity, history
of cancer, endometriosis, pelvic pain, incontinence,
menopause, vaginal atrophy, severe systemic disease
(diabetes, hypertension, and coronary artery disease),
mental disorders, and pregnancy or lactation. Twenty-
nine patients who were not compatible with the inclusion
criteria were excluded. One hundred forty women were
included in the study. Women were divided into two groups
as those above and below the monthly hunger limit. At the
time of the study, the monthly hunger limit per person in
our country was 2.500 Turkish Liras (TL). The participants
in the increased income group were excluded since there
were only three women in this group, which was insufficient
for statistical comparisons.

The sample size was calculated via the G power program,
version 3.1. The effect size to determine the sexual activity
of the study group was determined as 0.26. The analysis
with a 1-88 of 0,8 and alpha error of 0.05 revealed that 117
patients were required.

Statistical Analysis

Statistical analyses were performed with the Statistical
Package for the Social Sciences (SPSS) 20 program (IBM
Corp, Armonk, NY, USA). In addition to the descriptive
statistical methods (mean, standard deviation), the
Pearson’s chi-square test and Fisher’s Exact test were used
to compare categorical variables. A p-value of <0.05 was

considered statistically significant.
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Results

The mean age of the participants was 32.9+7.74 years (18-
45). The mean age of their spouse was 36.73+8.54 years.
93.6% of the participants were married, and 52.1% were
primary school graduates. 49.3% of the participants had a
monthly income below 2.500 TL. Regarding the monthly
income, 84 (60%) patients had a decrease, 53 (37.9%) of
them remained stable, and only 3 (2.1%) of them had an
increase during the pandemic. The rate of living with
their parents was 18.6%. Demographic features and the
economic status of all participants were shown in Table 1.

16.4% of participants had a worsened relationship with their
partner during the COVID-19 pandemic. Sexual desire of
the participants was decreased by 32.9% and remained the
same in 58.6% of the participants. The frequency of sexual
intercourse was the same in 55.7% of women, decreased in
33.6% of women, and increased in 10.7% of women. During
the COVID-19 pandemic, sexual satisfaction decreased
in 27.9% of participants. 25.7% of respondents reported a
reduced fertility desire (Table 2).

The study groups were divided into the stable and decreased
income groups after excluding three patients with an
increased income due to a low number of participants. No
statistically significant difference was found between the
groups regarding the relationship with a partner, frequency
of sexual intercourse, and fertility desire (p>0.05). However,
a statistically significant difference was found between the
decrease in sexual desire rates. A higher rate of 40.5% was
observed in the decreased group than in the stable income
group with 22.7% (p=0.03).

A statistically significant difference was found in terms of
sexual satisfaction rates between the income level groups.
The rate of increase in sexual satisfaction in those with a
decreased income was found to be higher than in those with
a stable income (10.7% vs. 0, respectively, p=0.04) (Table 3).

Discussion

In this study, relationship with partner, sexual desire,
frequency of intercourse, sexual satisfaction, and fertility
desire remained stable in most participants during the
COVID-19 pandemic. However, considering the monthly
income and evaluation of sexual life, sexual desire was
less in the decreased income group. On the contrary, there
was an increase in sexual satisfaction in the decreased
income group. This may be associated with increased time
spent together, less work stress, and less social or family
obligations.

Table 1. Demographic characteristics of women (n=140)

Characteristics Mean * SD
Age (years) 32.90+7.74
Partner age (years) 36.73+£8.54

n %
Marital status
Single/divorced/widowed 9 6.4
Married 131 93.6
Education level
llliterate 2 1.4
Primary school graduate 73 521
High school graduate 36 25.7
Postgraduate 29 20.7
Per capita monthly income
<2.500 TL/month 69 49.3
>2.500 TL/month 71 50.7
Monthly income
Increased 3 21
Reduced 84 60
Remained the same 53 379
Living with parents
Yes 26 18.6
No 14 814
Smoking
Yes 35 25
No 75
Drug and alcohol consumption
Yes 2 1.43
No 138 98.57

TL: Turkish Lira, SD: Standard deviation

The social restrictions, decreased monthly income, fear
of unemployment, loneliness, and fear of death increased
stress, anxiety, and depression during the pandemic.
Hamilton and Meston (12) have reported that prolonged
exposure to the aforementioned stress reduces sexual
desire.

Several publications have been reported on the effect of
the COVID-19 pandemic on sexual functions. Karsiyakali
et al. (13) designed a study comprising 1.356 men and
women living in large and small cities. They concluded a
decreased rate of sexual desire and intercourse frequency
but an increased rate of masturbation during the COVID-19
pandemic. The decreased rates were more prominent
in couples living in large cities than those living in small
cities. These results are supposed to be associated with
the population density and the high number of COVID-19
cases in large cities (13). Ibarra et al. (14) also emphasized
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Table 2. Distributions related to sexual behaviors

n %
Relationship with partner
Good 26 18.6
Poor 23 16.4
General 91 65
Sexual desire
Increased 12 8.6
Reduced 46 32.9
Remained the same 82 58.6
Frequency of sexual intercourse
Increased 15 10.7
Reduced 47 33.6
Remained the same 78 55.7
Sexual satisfaction
Increased 10 71
Reduced 39 279
Remained the same 91 65
Fertility desire
Increased 26 18.6
Reduced 36 257
Remained the same 78 55.7

that COVID-19 negatively affected sexual behaviors. A study
conducted with 868 sexually active people in the United
Kingdom reported worsening sexual desire, especially in
older and single people (10). In another study conducted
in China, 37% of the participants showed a decrease in
the frequency of sexual intercourse during the pandemic.
In this study, age, relationship status with the partner,
and sexual desire were found to be closely related to the
frequency of intercourse (11).

In a study evaluating sexual functions before and after
quarantine during the COVID-19 pandemic, in which 764
women from Poland participated, a statistically significant
decrease was observed in the female sexual function index
(FSFI) scores. The reduction was higher in unemployed
women (15). A study from Italy also found that total FSFI
scores of women of reproductive age decreased during
the COVID-19 pandemic. Besides, being unable to work at
home, having postgraduates, and having multiparity are
reported as independent risk factors for a low FSFI score

(3).

On the contrary, Hall et al. (16) reported that women’s
sexual activity increased significantly during intense stress.
In another study, Yuksel and Ozgor (17) reported that
menstrual irregularities and desire for sexual intercourse
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Table 3. Comparison of the sexual behavior of the
participants whose income level did not change with

those whose income level decreased during the COVID-19
pandemic

Decreased Stable Test

income income statistics p
(n=84) (n=53)

n % n %

Relationship with partner

Average 52 619 37 69.8
Good 19 22.6 6 1.3

Poor 13 15.5 10 18.9

¥2=2.809  0.246

Sexual desire

Increased 9 10.7 3 5.7

Reduced 34 405 12 22.7 X2=6.978 0.031
Remained 41 48.8 38 7.7

the same

Frequency of sexual intercourse

Increased 11 131 3 5.7 %2=5.191 0.075
Reduced 32 381 14 26.4

Remained 41 48.8 36 67.9

the same

Sexual satisfaction

Increased 9 10.7 0 0 %?=6.283 0.043
Reduced 24 286 15 28.3

Remained 51 60.7 38 7.7

the same

Fertility desire

Increased 13 155 n 20.8 x? =0.954 0.621
Reduced 24 286 12 22.6

Remained 47 56 30 56.6

the same

COVID-19: Coronavirus disease-2019

increased during the pandemic and total FSFI scores were
higher. Micelli et al. (18) found that the frequency of sexual
intercourse did not decrease in the vast majority of Italians
(66.4%) before and during the pandemic (18). Our results
were also compatible with this study. However, more than
a third of them decided to postpone having children. These
results could be associated with economic instability and
fear of the impact of COVID-19 infection on pregnancy
outcomes.

Although the relationship between unemployment and
sexual activity has not been clarified, unemployment is
associated with an increased risk of depression (19). The
unemployment and low income caused by the pandemic
also support our results.

Controversial results have been reported regarding the
effect of the COVID-19 pandemic on sexual functions (15-
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19). Although our results are consistent with the decrease
in sexual desire in the decreased income group, we may
postulate that increased sexual satisfaction could be related
to spending more time with the couples at home. The
different study results could be explained by the different
reactions of the countries to stress management.

Study Limitations

The present study has some limitations. The number
of participants in the study group was relatively small.
The strength of or study could be attributed to face-to-
face interview approach that could lead to more reliable
answers. Although the FSFI questionnaire seems to be an
objective method to evaluate female sexual dysfunction,
the entire parameters of FSFI were not compatible with our
study design.

Conclusion

Sexuality is a complex phenomenon affected by a variety
of factors. Acute stress caused by the COVID-19 pandemic
has negatively affected the quality of life and sexuality. In
our study, the decreased income level was associated with
decreased sexual desire in women. The truth is that there
are still many unknowns regarding both COVID-19 and
sexuality. Therefore, larger prospective studies are needed.
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Differentiation of Benign and Malignant Kidney
Masses via Inflammation Parameters

Benign ve Malign Bobrek Kitlelerinin Enflamasyon Markerlariyla Ayrimi

® Murat Demir, ® Recep Eryllmaz, ® Rahmi Aslan, ® Kasim Ertas, ® Kerem Taken

Van Yiiziincii Yil University Faculty of Medicine, Department of Urology, Van, Turkey

Objective: Despite the recent advances in imaging methods, the rate
of 10-20% is still insufficient in predicting the pathology of renal masses.
Therefore, we aimed to examine whether hematological inflammatory
markers were useful in predicting pathology outcome.

Method: One hundred sixteen patients who were operated for kidney
mass between January 2010 and October 2020 were included in the
study. Retrospectively, preoperative platelets, neutrophils, lymphocytes
and their rates were compared with pathology results.

Results: The mean age of 116 patients included in the study was
55.36+13.93 years. While pathology results of 26 (22.4%) patients were
benign, results of 90 (77.6%) patients were malignant. The neutrophil
and neutrophil lymphocyte ratio were significantly lower in the benign
group. According to the Fuhrman grade of renal cell carcinoma, platelet
and platelet lymphocyte ratio were higher in aggressive groups, whereas
lymphocyte count was lower.

Conclusion: Hematological inflammatory markers are useful in
predicting the pathology outcome of kidney masses before surgery.

Keywords: Blood platelets, kidney neoplasms, lymphocytes, neutrophils

Amag: Gorlntileme yontemlerindeki son gelismelere ragmen, bobrek
kitlelerinin patolojisini tahmin etmede hala %10-20 orani yetersizdir. Bu
nedenle, hematolojik enflamatuvar belirteglerin patoloji sonucunu tahmin
etmede yararli olup olmadigini incelemeyi amagladik.

Yontem: Ocak 2010 ile Ekim 2020 tarihleri arasinda bobrek kitlesi
nedeniyle opere edilen 116 hasta c¢alismaya dahil edildi. Retrospektif
olarak preoperatif trombosit, notrofiller, lenfosit sayilari ve oranlari patoloji
sonuglari ile karsilagtirildi.

Bulgular: Calismaya alinan 116 hastanin yas ortalamasi 55,36+13,93
yil idi. Yirmi alti (%22,4) hastanin patoloji sonuglari benign iken 90’
(%776) malign idi. Nétrofil sayisi ve nétrofil lenfosit orani benign grupta
anlamli olarak daha digUktl. Renal hicreli karsinomlu hastalarda yuksek
Fuhrman derecelerinde trombosit sayisi ve trombosit lenfosit orani daha
ylksek iken lenfosit sayisi ise daha dugtiktd.

Sonug: Hematolojik enflamatuvar belirtegler, ameliyattan oncesi bobrek
kitlelerinin patoloji sonucunu tahmin etmede yararlidir.

Anahtar kelimeler: Bobrek neoplazmalari, kan trombositleri, lenfosit,
natrofil

Introduction

Among urogenital tumors, renal tumors are seen in third
place in order of incidence and in first place in order
of mortality (1). Patients present to the clinic with the
complaints of flank pain, palpable mass, and hematuria.
However, this triad is present in 5-10% of cases and is
associated with advanced disease (2).

Today, renal masses are incidentally detected earlier, thanks
to the increasing use and the quality of imaging methods
(3). Accordingly, surgical treatments give more positive

results (4). Despite these improvements in radiological
imaging, it is still insufficient to predict pathology of kidney
tumors. In 10-20% of patients, especially in benign masses
such as angiomyolipoma which has poor adipose tissue
and oncocytoma, the distinction between benign and
malignant cannot be made (5). For this reason, additional
data are needed to predict the outcome of pathology before

surgery.
Many studies have shown that systemic inflammation

is effective in the formation and progression of
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cancer. Systemic inflammation increases in the number of
platelets and neutrophils, and decreases in the number of
lymphocytes. It has been shown in some studies that these
hematological values can be used to predict prognosis in
kidney tumors (6). However, we did not find any study
in the literature regarding the use of these parameters to
predict malignancy.

In this study, it was evaluated whether platelet, neutrophil,
lymphocyte and their ratios could be used to predict
pathology results in kidney masses.

Materials and Methods

After getting approval from the Local Ethics Committee
(Van Yiiztinci Yil University, KAEK, decision number:
2020/09-21, date: 04.12.2020) and obtaining consent
form from patients, in accordance with the latest Helsinki
Declaration, the files of patients who underwent radical
and partial nephrectomy in our clinic between January
2010 and October 2020 were retrospectively reviewed.
Age, gender, tumor side, diameter, operation, pathology
results of the patients, platelet, neutrophil, lymphocyte
values and ratios, platelet/lymphocyte (PLR), platelet/
neutrophil (PNR), and neutrophil/lymphocyte rate (NLR)
were evaluated together with pathology results. Fuhrman
system was used for tumor grades. Patients with chronic
diseases that could alter inflammatory parameters, such
as diabetes mellitus, chronic kidney disease, chronic liver
disease, sarcoidosis, amyloidosis, and inflammatory bowel
diseases, were excluded from the study. And those using
drugs such as steroid and anti-inflammatories, which could
alter inflammatory parameters, were excluded from the
study.

Statistical Analysis

Age, tumor size, neutrophil, lymphocyte, platelet, PLR, NLR,
and PNR were expressed as mean and standard deviation,
and gender, direction, and pathology results were expressed
as numbers and percentages. One-Way analysis of variance
was used to compare the groups in terms of inflammatory
parameters. Statistical significance level was taken as 5% in
calculations and SPSS (ver.21) statistical package program
was used for analyses.

Results

The mean age of 116 patients included in the study at the
time of diagnosis was 55.36+13.93 years. Seventy (60.3%) of
the patients were male and 46 (39.7%) were female. Tumor
size was 6.62+4.20 cm on average. Radical nephrectomy
was applied to 77 of the patients (66.4%), and partial

nephrectomy to 39 (33.6%) of the patients. While 90 (77.6%)
of the pathology results were malignant, 26 (22.4%) of
them were benign. Of the malignant pathologies, 86 were
renal cell carcinoma (RCC), and 4 were transitional cell
carcinomas. According to the Fuhrman grading of RCCs, 26
were grade 1, 38 were grade 2, 17 were grade 3, and 5 were
grade 4. Of the benign pathologies, 12 were oncocytomas,
6 were angiomyolipoma, 4 were xanthogranulomatous
pyelonephritis, and 4 were multicystic lesions.
The preoperative platelet was 268,700+82,560, neutrophil
was 5,430+2,220, lymphocyte was 2,140+750, PNR ratio was
55.21+21.55, PLR ratio was 140.99+70.88, NLR ratio was
2.82+1.53. The comparison of inflammatory parameters
with pathology results are shown in Table 1, 2.

Discussion

Inflammation plays a key role in cancer (7). Cytokines
and growth factors produced together with systemic
inflammation trigger carcinogenesis and cause tumor
development and proliferation. The inflammatory role of
chronic inflammation in hepatocellular carcinoma caused
by viral infection, in bladder cancer by chronic stones and
infection, and in colon cancer by inflammatory bowel
disease has been demonstrated (8-10).

After learning the role of inflammation in cancer, it has
become important to show systemic inflammation in
a correct, easy and cheap way. Complete blood count
(CBC) shows systemic inflammation very easily, quickly,
accurately and at a low cost for the patient and physician
with many parameters it includes (11,12). The most
important inflammatory markers of CBC are neutrophils,
lymphocytes and thrombocytes. While neutrophilia is
associated with chronic inflammation in cancer, studies
have shown that lymphopenia and thrombocytosis are

Table 1. Comparison of pathology results with hematological
parameters

Benign Malignant p
Platelet 254.23+68.85 272.88%+86.00 0.3
(%x1000/uL)
Neutrophil 4.38%113 5.73+2.37 0.0062
(x1000/uL)
Lymphocyte 2.23+0.63 212+0.78 0.5
(%x1000/uL)
PNR 61.61+£21.01 53.36+21.46 0.085
PLR 124.64+59.82 145,721+73.39 0182
NLR 2171105 3.00+1.60 0.014b

One-Way analysis of variance, PNR: Platelet neutrophil ratio, PLR: Platelet
lymphocyte ratio, NLR: Neutrophil lymphocyte ratio, 2Neutrophil count and
bNLR significantly lower in benign group
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Table 2. Comparison of Fuhrman grades with hematological parameters

Grade 1 Grade 2 Grade 3 Grade 4 p
Platelet (x1000/uL) 244,421+5818 252.45+61.79 318.41£103.75 355.60%+131.78 0.0012
Neutrophil (x1000/ulL) 5.58+1.91 5.56+2.30 5.61+2.74 6.66+4.41 0.816
Lymphocyte (x1000/uL) 2.471+0.95 2.01+0.66 1.99+0.72 1.66%0.36 0.041°
PNR 48.51+18.92 51.68+19.48 65.09+£28.50 60.48+1713 0.072
PLR 108.74+£37.32 143.14%+73.35 178.22+91.74 215.66+64.83 0.002¢
NLR 2.59+1.58 3.00%+1.46 3.13+1.93 3.90+1.87 0.358

PNR: Platelet neutrophil ratio, PLR: Platelet lymphocyte ratio, NLR: Neutrophil lymphocyte ratio, One-Way analysis of variance, 2Platelet: Significantly higher platelet
count in Fuhrman 3 and 4 groups compared to group 1 and 2, PLymphocyte count is significantly higher in Fuhrman 1than Fuhrman 2, 3, 4, and significantly lower in
Fuhrman 4 than Fuhrman 1, 2, 3, °PLR increases significantly in each group as the Fuhrman grade increases

associated with poor prognosis in many types of cancer
(11). Also, studies show that CBC inflammation parameters
can help in diagnosis. One study indicated that NLR and
PLR could be used in some cases to differentiate benign
prostatic hyperplasia from prostate cancer (13).

Platelet, one of the systemic inflammation parameters in
CBC, is effective in tumor development. Thrombocytes
produce these effects through vascular endothelial growth
factor, platelet-derived growth factor (PDGF), fibroblast
growth factor and transforming growth factor-beta (14).
Both absolute neutrophil count and NLR are used as the
markers of inflammation. Although neutrophils are the
main defenders of the immune system, their increasing
numbers both trigger the activation of tumor cells and cause
suppression of anti-tumoral mechanisms (15). Neutrophils
actthrough cytokines and growth factors (16). Lymphocytes,
another element of the systemic response, inhibit tumor
cell proliferation and migration, and kill tumor cells with
a cytotoxic effect (17). Lymphocytes can suppress tumor
cells through CD3, CD4, CD8, and p46 and improve survival
in patients with cancer (2). Many studies have shown that
neutrophil and neutrophil-lymphocyte ratios can be used
to predict cancer prognosis (18). However, we could not
see enough studies in the literature regarding the use of
neutrophils to predict preoperative malignancy. In one
of these studies, Tangal et al. (19) stated that neutrophil-
lymphocyte ratios were not useful in predicting malignancy
and the Fuhrman’s degree in kidney masses. However, in
our study, both the neutrophil value and the neutrophil-
lymphocyte ratio were found to be significantly higher in
the malignant group. It is observed that Tangal et al. (19) did
not exclude patients with additional systemic diseases from
the study. However, systemic diseases and malignancies
change neutrophil and lymphocyte counts (11).

The otherhematological parameter of systemicinflammation
is lymphocytes. In none of the studies we encountered in the
literature, the number of lymphocytes was evaluated alone,
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and in all studies, it was studied in the form of NLR or PLR.
Increased NLR has been reported to be associated with poor
prognosis in breast, colorectal, esophagus and prostate
cancer (20-23). On the other hand, Karaogullarindan et
al. (14) showed in their study that PLR increased in direct
proportion to the diameter of the tumor (14). In addition,
lymphocytopenia has been associated with poor prognosis
in many studies (24). In our study, lymphocyte level was
higher in benign tumors. However, it was not statistically
significant. It is possible to obtain statistically significant
results in studies with higher case series.

The Fuhrman histopathological rating system is the most
commonly used method in RCCs today. The importance of
Fuhrman core rating in predicting survival was demonstrated
in the study of Gudbjartson et al. (25) on 629 patients.
Although Viers et al. (26) showed an important relationship
between NLR and Fuhrman’s degree, no significant results
were obtained in the study of Arda et al. (27). In our study, no
relationship was found between neutrophil count, NLR and
Fuhrman grade. However, in RCC patients, it was observed that
platelets increased significantly as the degree of prostitution
increased. We observed that the lymphocyte count decreased
significantly inversely with the Fuhrman grade and the PLR
significantly according to the Fuhrman grade.

The retrospective design and relatively small number of
patients are the limitations of our study.

Conclusion

Systemic inflammation parameters such as neutrophil,
lymphocyte and platelet levels can be used to predict
postoperative pathology outcomes before surgery.

Ethics

Ethics Committee Approval: After getting approval from
the Local Ethics Committee (Van Yiiziincii Y1l University,
KAEK, decision number: 2020/09-21, date: 04.12.2020).



Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

Demir et al.
Inflammation Parameters in Kidney Masses

Informed Consent: Informed consent was obtained.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: M.D,, R.E,, RA., K.E., Design: M.D,, R.E., K.T,, K.E.,
Data Collection or Processing: M.D,, R.E., R.A., Analysis or
Interpretation: M.D., K.E., R.A., Literature Search: M.D,,
K.T., Writing: M.D., K.E., R.E., R.A.

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

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

References

1.

10.

11.

12.

13.

Li W, Cheng Y, Cheng Y, Ren H, Han N. Clinical efficacy of radical
nephrectomy versus nephron-sparing surgery on localized renal
cell carcinoma. Eur ] Med Res 2014;19(1):1-6.

Lee CT, Katz J, Fearn PA, Russo P. Mode of presentation of renal
cell carcinoma provides prognostic information. Urol Oncol
2002;7(4):135-140.

Sahin H, Akarken I. Bobrek Tiimérlerinde Etiyoloji, Klinik Tani ve
Evrelemesi. Turk Klin Urol 2019;12(4):1-9.

King SC, Pollack LA, Li J, King JB, Master VA. Continued increase
in incidence of renal cell carcinoma, especially in young patients
and high grade disease: United States 2001 to 2010. J Urol
2014;191(6):1665-1670.

Morra MN, Das S. Renal oncocytoma: a review of histogenesis,
histopathology, diagnosis and treatment. J Urol 1993;150(2 Pt
1):295-302.

Grivennikov SI, Greten FR, Karin M. Immunity, inflammation, and
cancer. Cell 2010;140(6):883-899.

Yildirim M, Kiling Y, Ceyhan A. Behcet hastalig1 patogenezindeki
yenilikler. Suleyman Demirel Univ Tip Fak Derg 2009;16(3):29-34.

Waldner MJ, Neurath ME Colitis-Associated Cancer: the role of t
cells in tumor development. Semin Immunol 2009;31(2):249-256.

Karin M. Nuclear factor-kappaB in cancer development and
progression. Nature 2006;441(7092):431-436.

Wu S, Rhee KJ, Albesiano E, Rabizadeh S, Wu X, Yen HR, et al.
A human colonic commensal promotes colon tumorigenesis
via activation of t helper type 17 t cell responses. Nat Med
2009;15(9):1016-1022.

Howard R, Kanetsky PA, Egan KM. Exploring the prognostic
value of the neutrophil-to-lymphocyte ratio in cancer. Sci Rep
2019;9(1):1-10.

Duran I, Ave1 V, Nazik S, Altun E. Cocukluk ¢agi apandisit tanisinda
notrofil lenfosit orani ve trombosit lenfosit orami. Turk Klin
Biyokim Derg 2017;15(1):1-7.

Kaynar M, Yildirim ME, Gul M, Kilic O, Ceylan K, Goktas S. Benign
prostatic hyperplasia and prostate cancer differentiation via
platelet to lymphocyte ratio. Cancer Biomark 2015;15(3):317-323.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Karaogullarindan U, Akkiz H, Kuran S, Uskudar O, Taskaynatan

H, Delik A. The relationship between thrombocyte lymphocyte
ratio with tumor morphology and alpha fetoprotein in patients
with hepatocellular carcinoma. Turk ] Fam Med and Primary
Care 2020;14(2):230-235.

Ishizuka M, Nagata H, Takagi K, Iwasaki Y, Kubota K. Combination
of platelet count and neutrophil to lymphocyte ratio is a useful
predictor of postoperative survival in patients with colorectal
cancer. Br ] Cancer 2013;109(2):401-407.

Kusumanto YH, Dam WA, Hospers GA, Meijer C, Mulder NH.
Platelets and granulocytes, in particular the neutrophils, form
important compartments for circulating vascular endothelial
growth factor. Angiogenesis 2003;6(4):283-287.

Mantovani A, Allavena P, Sica A, Ballkwill E Cancer related
inflammation. Nature 2008;454(7203):436-444.

Teramukai S, Kitano T, Kishida Y, Kawahara M, Kubota K, Komuta
K, et al. Pretreatment neutrophil count as an independent
prognostic factor in advanced non-small-cell lung cancer: an
analysis of Japan Multinational Trial Organisation LC00-03. Eur J
Cancer 2009;45(11):1950-1958.

Tangal S, Kutsal O, Yigman M, Haliloglu, A. Relation of neutrophil
lymphocyte ratio with tumor characteristics in localized kidney
tumors. New J Urol 2018;13(1):12-15.

Keizman D, Gottfried M, Ish-Shalom M, Maimon N, Peer A,
Neumann A, et al. Pretreatment neutrophil-to-lymphocyte ratio
in metastatic castration-resistant prostate cancer patients treated
with ketoconazole: association with outcome and predictive
nomogram. Oncologist 2012;17(12):1508-1514.

Mallappa S, Sinha A, Gupta S, Chadwick S. Preoperative neutrophil
tolymphocyteratio> 5is a prognostic factor for recurrent colorectal
cancer. Colorectal Dis 2013;15(3):323-328.

Sharaiha R, Halazun K, Mirza E Port J, Lee P, Neugut A, et al.
Elevated preoperative neutrophil: lymphocyte ratio as a predictor
of postoperative disease recurrence in esophageal cancer. Ann
Surg Oncol 2011;18(12):3362-3369.

Forget P, Machiels ], Coulie P, Berliere M, Poncelet A, Tombal B, et al.
Neutrophil: lymphocyte ratio and intraoperative use of ketorolac
or diclofenac are prognostic factors in different cohorts of patients
undergoing breast, lung, and kidney cancer surgery. Ann Surg
Oncol 2013;20(3):650-660.

Fogar B, Sperti C, Basso D, Sanzari M, Greco E, Davoli C, et al.
Decreased total lymphocyte counts in pancreatic cancer: an index
of adverse outcome. Pancreas 2006;32(1):22-28.

Gudhjartsson T, Hardarson S, Petursdottir V, Thoroddsen A,
Magnusion J, Einarsson GV. Histological subtyping and nuclear
gradingoi renal cell carcinoma and their implications for survival:
a retrospective nation-wide study of 629 patients. Eur Urol
2005;48(4):593-600.

Viers B, Thompson R, Boorjian S, Lohse C, Leibovich B, Tollefson M.
Preoperative neutrophil-lymphocyte ratio predicts death among
patients with localized clear cell renal carcinoma undergoing
nephrectomy. Urol Oncol 2014;32(8):1277-1284.

Arda E, Yuksel I, Cakiroglu B, Akdeniz E, Cilesiz N. Valuation of
neutrophil/lymphocyte ratio in renal cell carcinoma grading and
progression. Cureus 2018;10(1):1-9.

279



ORIGINAL RESEARCH

Bagcilar Med Bull 2021;6(3):280-286
DOI: 10.4274/BMB.galenos.2021.04.047

Risk Factors Effecting Conversion from
Laparoscopic Cholecystectomy to Open Surgery
Kolesistektomi Esnasinda Laparoskopik Cerrahiden Acik Cerrahiye

Gegisi Etkileyen Risk Faktorleri
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Objective: Laparoscopic cholecystectomy has obvious advantages
over open surgery, such as shorter hospital stay, lower morbidity, better
cosmetic results and faster return to daily activities. However, in some
cases, conversion to open technique may be inevitable for patient safety
or for the management of complications having occurred. Although
various risk factors have been identified in many studies, variables such
as technical facilities, surgical technique and experience affect risk
factors. Our study aims to identify these risk factors.

Method: In this study, 2,483 cholecystectomy cases performed in
the general surgery clinic of our hospital between December 2013
and 2016 were retrospectively analyzed. 110 cholecystectomy cases
initiated with open surgery and performed during another operation
were excluded from the study, and 88 patients who were started
laparoscopic surgery and converted to open surgery were selected for
the study. Information on the demographic and clinical characteristics
of the patients was obtained from hospital records. The data of an equal
number of consecutively selected patients from the patients who were
completed laparoscopically were obtained and compared, and whether
these factors had a significant effect on conversion to open surgery was
evaluated.

Results: The rate of conversion from laparoscopic cholecystectomy
to open surgery was 3.7%. The most common reason for conversion
to open surgery was adhesion due to inflammation (n=65, 73.9%).
While male gender, advanced age, diabetes, median incision above
the umbilicus, multiple millimetric calculus and increased wall
thickness in ultrasonography had a significant effect on the conversion
to open surgery (p<0.001), there was no significant correlation with
body mass index, pancreatitis, cholangitis, endoscopic retrograde
cholangiopancreatography or abdominal surgery, anesthesia evaluation

Amag: Laparoskopik kolesistektominin, ameliyat sonrasi daha kisa
hastanede kalig slresi, daha dustk morbidite, daha iyi kozmetik
sonuglar ve gunluk aktivitelere daha hizli donebilme saglamasi gibi
avantajlari ile agik cerrahiye gore Ustlnlligl asikardir. Ancak baz
durumlarda agik teknige gegmek hasta glvenligi veya meydana gelmis
olan komplikasyonu yonetmek icin kaginiimaz olabilmektedir. Birgok
calismada gesitli risk faktorleri tanimlanmis olsa da teknik imkanlar,
cerrahi teknik ve tecriibe gibi degiskenler risk faktorlerini etkilemektedir.
CGalismamiz bu risk faktorlerinin tespit edilmesini amacglamaktadir.

Yontem: Calismada Aralik 2013-2016 tarihleri arasinda hastanemiz
genel cerrahi kliniginde gerceklestirilmis 2,483 kolesistektomi olgusu
retrospektif olarak incelenmistir. Agik cerrahiyle baslanan ve bagka
bir operasyon sirasinda uygulanan 110 kolesistektomi olgusu g¢alisma
disi birakilarak, laparoskopik baslayip agik cerrahiye gegilen 88 hasta
arastirma igin segilmistir. Hastalarin demografik ve klinik 6zelliklerine ait
bilgiler hastane kayitlarindan elde edilmistir. Laparoskopik tamamlanan
hastalardan ardisik segilen esit sayida hastanin verileri elde edilerek
karsilagtinimis, bu faktorlerin agiga gegise anlamli etkisi olup olmadigi
degerlendirilmistir.

Bulgular: Laparoskopik kolesistektomiden agiga gegis orani %37, en
sik agiga gegis nedeni ise enflamasyona bagli adezyon (n=65, %73,9)
olarak bulunmustur. Agiga gegis Uzerine erkek cinsiyet, ileri yas, diyabet,
gobek Ustli medyan kesi, ultrasonografide multipl milimetrik kalkdl
ve duvar kalinlik artigi olmasinin anlamli etkisi oldugu tespit edilirken
(p<0,001), vicut kitle indeksi, pankreatit, kolanjit, endoskopik retrograd
kolanjiopankreatikografi ya da batin operasyonu gegirmis olma oykusu,
anestezi degerlendirme skoru ve laboratuvar degerleri ile anlamli iligki
tespit edilmemistir (p>0,05). Yatis ve operasyon sureleri agiga gegilen
grupta anlamli olarak daha uzun bulunmustur (p<0,001).
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score and laboratory values (p>0.05). The durations of hospitalization
and operation were found to be significantly longer in the open group
(p<0.001).

Conclusion: Male gender, advanced age, presence of diabetes, presence
of supra-umbilical median incision, multiple millimetric calculus and
increased wall thickness in ultrasonography are associated with increased
rates of conversion from laparoscopic cholecystectomy to open surgery.
If the coexistence of parameters that we find significant is detected in
the preoperative period, it may be possible to take precautions such as
involving the experienced surgical team in the operation, planning the
operating room, and providing more detailed information to the patient.

Keywords: Laparoscopic cholecystectomy, open cholecystectomy, risk
factor

Sonug: Erkek cinsiyet, ileri yas, diyabet varligi, gobek tsti medyan kesi
varligi, ultrasonografide multipl milimetrik kalkll ve duvar kalinlik artigi
olmasi artmis agiga gegis oranlari ile birliktedir. Anlamli buldugumuz
parametrelerin  birlikteliginin preoperatif donemde tespit edilmesi
halinde zor kolesistektomi olabilecegi ve agiga gegis riskinin artabilecegi
dusunulerek egitim olgusu olarak segilmeyerek tecribeli cerrahi ekibin
ameliyata dahil edilmesi, ameliyathanenin planlanmasi, hastaya daha
ayrintili bilgi verilmesi gibi 6nlemleri almamiz mimkin olabilmektedir.

Anahtar kelimeler: A¢ik kolesistektomi, laparoskopik kolesistektomi, risk
faktorl

Introduction

Laparoscopic cholecystectomy, which was successfully
completed for the first time by Mouret in 1987, became
popular in a short time with the experience of surgeons,
although it had high morbidity in the first years and
became the gold standard in gallbladder pathologies (1).
Today, laparoscopic cholecystectomy is one of the most
widely used laparoscopic operations worldwide, and
according to many literatures, more than 85% is completed
laparoscopically (1,2).

The shorter hospital stay, lower morbidity, better cosmetic
results and faster return to daily activities are some of the
reasons why laparoscopic cholecystectomy is advantageous
compared to open surgery (3,4). Although it is a safe surgical
procedure, laparoscopic cholecystectomy can cause
serious complications such as bile duct injuries. Therefore,
deciding when to prefer open surgery to laparoscopic
surgery and predicting which cases may be problematic are
important factors in preventing these injuries.

Although there are publications that give the rate of
conversion to open surgery as high as 35%, the generally
accepted rate is between 2% and 15% (1). Among the
factors reported in the literature in relation to the high rate
of conversion from laparoscopic to open surgery, advanced
age, male gender, acute cholecystitis, obesity, unclear
anatomy, bleeding, adhesions, bile duct injuries, and high
leukocyte count can be listed (1,5,6). The patients at risk
for the conversion to open surgery can be determined by
evaluating the demographic, biochemical and radiological
findings of the patients before surgical treatment.
Identifying these risk factors and knowing the risk in
advance will provide a great advantage in the management
of gallbladder pathologies through appropriate surgical

timing. With the successful estimation of the possibility
of conversion to the open surgery, the optimal timing for
surgery will be determined, thus it will be possible to avoid
disadvantages such as long hospital stay, more common
wound complications, or decrease in patient comfort, and
to reduce the cost, and it will be possible to provide cost-
effective treatment and prevent prolonged surgery time.
In our study, it was aimed to determine these risk factors
affecting the conversion to open surgery.

Materials and Methods

In our study, 2,483 cholecystectomy cases performed in
the General Surgery Clinic of University of Health Sciences
Turkey, Okmeydani Training and Research Hospital
between December 2013 and 2016 were retrospectively
analyzed with the approval of the University of Health
Sciences Turkey, Okmeydani Training and Research
Hospital Ethics Committee dated 08.11.2016 and numbered
538. Among these patients, 110 open cholecystectomy cases
that were started with open surgery and applied during
another operation were excluded from the study, and 88
patients who were started laparoscopically and converted
to open surgery were included in the study.

Patients’ age, gender, weight and height information,
information previous operations,
diseases, symptoms and history of previous cholecystitis,
parameters known to be related to cholecystopathy

about additional

from routine preoperative laboratory examinations,
ultrasonography (USG) findings and characteristics, if
performed, preoperative endoscopic retograde cholanigo-
pancreaticography (ERCP) history and findings, surgical
findings, information about the duration and type of

the surgery, the American Society of Anaesthesiologists’
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classification of Physical Health (ASA) scores (7) of the
patients and the duration of hospitalization were obtained
from the records of our hospital. The data of an equal
number of patients, who were selected consecutively
among the patients completed laparoscopically, were
obtained and compared statistically, and it was evaluated
whether there was a significant effect on conversion to
open surgery.

Statistical Analysis

Mean, standard deviation, frequency and percentage
values were used in the descriptive statistics of the data.
The distribution of variables was measured with the
Kolmogorov-Smirnov test. It was understood that the age
variable showed a normal distribution, and all of the other
continuous variables did not comply with the normal
distribution. The relationship between the conversion to
open surgery and age was evaluated by the independent
sample t-test. The relationship between laboratory
values, body mass index (BMI), duration of operation
and hospitalization and conversion to open surgery was
evaluated with the Mann-Whitney U test. The chi-square
test was used in the analysis of qualitative independent
data, and the Fischer’s Exact test was used when chi-square
test conditions were not met. SPSS 22.0 program was
used in the analyses; p<0.05 was accepted as the limit of
significance.

Results

In our study, 2,483 cholecystectomy cases performed
between December 2013 and 2016 were analyzed
retrospectively, 110 of these patients underwent
cholecystectomy during another operation or with direct
open surgery, and these patients were excluded from the
study. The remaining 2,373 cases were planned and started
as laparoscopic cholecystectomy operation, but during the
operation, 88 (3.7%) of them were converted to open surgery
for various reasons. When the reasons for converting
to the open surgery during laparoscopic surgery were
examined, the most common reason was adhesion due to
inflammation with 73.9% (n=65), followed by adhesion due
to the prior operation, inability to see the gallbladder hilus,

peroperative bleeding and bile duct injury (Table 1).

Of the 176 patients included in the study (88 open, 88
laparoscopiccompleted), 53.4% (n=94) were male and 46.6%
(n=82) were female. Male gender ratios were determined
as 67% (n=59) and 39.8% (n=35) for the open surgery and
laparoscopic completed surgery groups, respectively. Male
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Table 1. Reasons for conversion from laparoscopic

cholecystectomy to open surgery

Number %

Adhesion due to inflammation 65 73.9%
Adhesion due to previous 15 17.0%
operation
Conversion The gall bladder hilus cannot 5 5.7%
reasons
be seen
Bleeding 2 2.3%
Bile duct injury 1 11%

gender was found to be significantly higher in the open
surgery group (chi-square test, p<0.001) (Table 2).

The rate of patients with diabetes mellitus (DM), which is
known to be significant in terms of the course of gallbladder
diseases, was found to be 39.8% (n=35) and 17% (n=15),
for the open surgery and laparoscopically completed
surgery groups, respectively, and the presence of diabetes
was found to be significantly higher in the open surgery
group (chi-square test, p=0.001). The rates of patients
with a history of pancreatitis were 2.3% (n=2) and 4.5%
(n=4) for the open surgery and laparoscopically completed
surgery groups, respectively. The rates of patients with a
history of cholangitis were determined as 9.1% (n=8) and
2.3% (n=2), respectively, and there was no statistically
significant difference between the groups (p>0.05). The
rates of patients with a history of ERCP were determined
as 13.6% (n=12) and 8% (n=7), respectively, and there was
no statistically significant difference between the groups
(p>0.05) (Table 2).

The rates of patients with multiple millimetric stones in the
gallbladder and single stones larger than 1 cm on USG were
88.6% (n=78) and 11.4% (n=10) for the open surgery group.
These rates were 63.6% (n=56) and 36.4 (n=32) for the
laparoscopic group. The presence of multiple millimetric
stones was found to be significantly higher in the open
surgery group (chi-square test, p<0.001) (Table 2).

The rates of gallbladder wall thickness greater than 3 mm
in USG were found to be 43.2% (n=38) and 8% (n=7), for the
open surgery and laparoscopic groups, respectively. The
presence of a gallbladder wall thickness higher than 3 mm
was found to be significantly higher in the open surgery
group (chi-square test, p<0.001). The majority of the
patients in both groups were found to be ASA 1 and 2, and
there was no statistically significant difference between the
groups in terms of ASA score (p>0.05) (Table 2).

BMI values were found to be 29.8 kg/m2 (+5.8) in the open
surgery group and 28.6 kg/m? (+5.1) in the laparoscopic
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Table 2. Gender and medical characteristics of patients

Conversion Laparoscopic Total p
group group
n % n % n %
Gender Male 59 67 35 39.8 94 53.4 p<0.001
Female 29 33 53 60.2 82 46.6
Diabetes mellitus Yes 35 39.8 15 17 50 28.4 p=0.001
No 53 60.2 73 83 126 71.6
Pancreatitis history Yes 2 2.3 4 4.5 6 3.4 p>0.05
No 86 97.7 84 95.5 170 96.6
Cholangitis history Yes 8 91 2 2.3 10 5.7 p>0.05
No 80 90.9 86 97.7 166 94.3
ERCP history Yes 12 13.6 7 8 19 10.8 p>0.05
No 76 85.2 81 92 157 89.2
Prior abdominal operation Yes 28 31.8 30 341 58 32.9 p>0.05
No 60 68.2 58 65.9 18 671
Stone number/size >1cm, single 10 1.4 32 36.4 42 23.9 p<0.001
Multiple millimetric 78 88.6 56 63.6 134 76.1
Gallbladder wall thickness >3 mm 38 43.2 7 8 45 26.1 p<0.001
<3 mm 50 56.8 81 92 131 73.9
ASA score ASA1 34 38.6 41 46.6 75 42.6
ASA 2 39 44.3 41 46.6 80 45,5
ASA 3 13 14.8 6 6.8 19 10.8 p>005
ASA 4 2 2.3 0 0 2 11
Total 88 100 88 100 176 100 -

ERCP: Endoscopic retograde cholangiopancreaticography, ASA: American Society of Anaesthesiologists

Table 3. Age, BMI, operating and hospitalization time information of the patients

Conversion Laparoscopic p
group group
The average age (* SD) 579 (£12.9) 50.2 (£14.9) p<0.001
The average BMI (kg/m2) (+ SD) 29.8 (£5.8) 28.6 (£51) p>0.05
Operating time (min) (+ SD) 116.1 (£21.5) 56.9 (+21.3) p<0.001
Hospitalization time (day) (+ SD) 5.4 (£3.1) 11(£0.3) p<0.001

BMI: Body mass index, SD: Standard deviation

group. There was no statistically significant difference
between the groups (p>0.05). When the operation times
were measured and analyzed as the time from the first
incision to skin closure, the average operation time was
found tobe 116.1 (+21.5) minutes in the open surgery group
and 56.9 (+21.3) minutes in the laparoscopic group, and it
was significantly longer in the open surgery group (Mann-
Whitney U test, p<0.001). The mean hospitalization period
was 5.4 (+3.1) days in the open surgery group and 1.1 (+0.3)
days in the laparoscopic group, and it was significantly
longer in the open surgery group (Mann-Whitney U test,
p<0.001) (Table 3).

There was no significant difference between the groups in
the laboratory values of the patients in the preoperative
period (p>0.05).

Discussion

It is very difficult to predict which patient will be converted
to open surgery during laparoscopic cholecystectomy.
Although many risk analysis scales have been created in the
literature to predict this situation, there is no assessment
systeminroutine useyet (1,2). Sutcliffe et al. (2) created arisk
assessment system called conversion from laparoscopic to
open cholecystectomy risk score. Various scores were given
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according to age, gender, cholecystectomy indication,
ASA score, gallbladder wall thickness, and common bile
duct diameter, and patients with a total of 6 or less were
considered as low-risk patients for conversion to open
surgery, while those who scored above 6 were considered
high-risk patients (2). According to this score, it has been
argued that low-risk patients may be training cases in
hospitals where resident training is given, but high-risk
patients should be operated by more experienced surgeons.

In the literature, the rate of conversion laparoscopic to open
surgery is reported between 1.3 and 24%, and inflammation
in the Callot’s triangle and related fibrosis have been
reported as the most common reasons for conversion
to open surgery (1,8,9). Sutcliffe et al. (2) examined the
records of 8,820 patients in the United Kingdom database
and 11 different studies and reported the rate of conversion
to open surgery as 3.4%. Failure to provide safe vision and
intraoperative complications such as intestinal perforation,
hemorrhage, or bile duct injury have been reported as the
most common conditions leading to conversion to open
surgery (2). Beksac et al. (1) investigated 1,444 patients
and found that the rate of conversion to open surgery was
7.7%, and the most common reason for conversion to open
surgery was the inability to reveal anatomical formations
(72.3%) due to inflammation and fibrosis. In our study, the
rate of conversion during laparoscopic cholecystectomy
was found to be 3.7%, which is consistent with the literature.

In our study, when the reasons for conversion to open
surgery were examined, the most common cause was
adhesions due to inflammation with a rate of 73.9%,
followed by adhesions due to previous surgery, invisible gall
bladder hilus, bleeding and bile duct injury, respectively.
When the laparoscopically completed and conversion
groups were compared in terms of gender, the number
of male patients in the open surgery group was found to
be significantly higher. Similarly, many authors reported
male gender as a risk factor (10,11). In the study of Sézen
et al. (12), this situation was interpreted that men were
admitted to hospital less when symptoms began, similarly,
men decided to undergo surgery later, and their admission
to the hospital was delayed due to the fact that the daily
activities of men were more intense in our country (12).
According to Ekici et al. (13), women may be more sensitive
to the inflammatory changes of cholecystitis. In addition,
anatomical differences and changes in dietary habits may
cause these changes between genders.

Older age is a risk factor for conversion to open surgery
in laparoscopic cholecystectomy (14). In our study, the
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mean age was 57.9 in the exposed group, while it was
50.2 in the laparoscopic group, and the average age of
the patients in the open surgery group was found to
be significantly higher. The importance of age as a risk
factor may also be due to the increase in the number of
cholecystitis attacks with age, concomitant diseases that
increase with age, or a more severe course of cholecystitis
in elderly patients. Although there are many studies
reporting that the rates of complications and conversion
to open surgery in obese patients are comparable to non-
obese patients, obesity has been reported as a risk factor
in many studies (15,16). Beksac et al. (1) has found no
significant relationship between obesity and conversion
rates, and similarly, obesity was not found as a factor
that significantly increased the risk in our study. In our
study, when the groups were evaluated in terms of DM
disease, which is known to be significant in terms of the
course of gallbladder diseases, the rate of patients with
DM was found to be significantly higher in the group that
converted to open surgery. Studies show that the incidence
of gangrenous cholecystitis increases in patients with
diabetes and this situation increases the risk of conversion
to open surgery. In addition, due to the rapid progression
of cholecystitis in diabetic patients, early cholecystectomy
is recommended instead of delayed cholecystectomy
following conservative treatment (17).

Choledocholithiasis is the most common biliary disease
observed in patients who underwent cholecystectomy due
to cholelithiasis, and its frequency varies between 10% and
20% (18). After small stones fall from the cystic duct into
the main bile duct, it can be complicated by conditions
such as gallstone disease, pancreatitis or cholangitis. This
may increase the possibility of adhesion formation due to
inflammation in the operation area (18). However, in our
study, no significant relationship was found between the
history of pancreatitis and cholangitis and conversion to
open surgery. In our study, it was determined that patients
with multiple millimetric stones in the bladder have a
significantly increased risk of conversion to open surgery
compared to patients with stones larger than 1 cm and
single stones. This situation can be explained by the fact
that small stones cause cholecystitis by obstructing the
cystic duct.

In the literature, there are studies reporting that having an
abdominal operation poses a risk for conversion to open
surgery (19,20). In our study, history of having an abdominal
operation did not significantly affect the conversion to
open surgery.
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In the literature, there are studies reporting cholecystitis
findings such as increased bladder wall thickness and
presence of pericholecystic fluid in USG as risk factors
(1,20). Chand et al. (3) investigated the effectiveness of
preoperative USG in 50 patients. Various parameters in
predicting the conversion to open surgery was investigated
and it was reported that only the increased gallbladder
wall thickness, increased common bile duct diameter,
contraction of the gallbladder and the presence of
impacted stones had a significant effect on the prediction
of conversion to open surgery (3). In our study, gall bladder
wall thickness higher than 3 mm, which is a sign of acute
or previous cholecystitis, emerged as a parameter that
significantly increased the risk in conversion to open

surgery.

Bourgouin et al. (4) investigated the relationship between
blood neutrophil and platelet count, prothrombin
time, fibrinogen, C-reactive protein, gamma glutamyl
transferase (GGT) and alkaline phosphatase (ALP) values
and conversion rates. While the relationship between
neutrophil count, fibrinogen level and ALP value was found
to be statistically significant, no relationship was found
between the other parameters and the conversion to open
surgery (4). Beksac et al. (1) found that ALP value above
80 IU/L was a risk factor in their study, but no significant
relationship was found between leukocyte, ALT, AST, GGT,
total bilirubin values and the conversion rates. In the study;,
it was evaluated that the patients’ episodes of cholecystitis
might be responsible for the elevation of ALP (1). In our
study, although the laboratory values of ALT, AST, ALP,
GGT, amylase, total bilirubin, direct bilirubin, leukocyte
and platelet counts and neutrophil and lymphocyte
percentages were examined, no significant relationship
was found between these values and conversion rates.

With the advancement of technology, laparoscopy devices
have also improved and provided a better view. Similarly,
although the development of surgical instruments has
contributed to the advancement of surgical technique
and skills, conversion to open surgery during laparoscopic
cholecystectomy may still have to be carried out even in the
best centers. It is very difficult to predict which patient will
be exposed.

Conclusion

According to our study, the factors affecting the conversion to
open surgery are the observation of male gender, advanced
age, presence of diabetes, presence of supra-umbilical
incision, multiple millimetric calculus and cholecystitis

findings such as increased wall thickness in USG. If the
concomitance of these parameters is determined in the
preoperative period, it may be possible to take precautions
such as involving the experienced surgical team in the
operation, planning the operating room, and providing
more detailed information to the patient, considering
that it may be difficult cholecystectomy and the risk of
conversion to open surgery may increase. In clinics such as
our hospital, a scoring method can be developed to predict
patients at high risk of exposure, and more experienced
surgeons and more advanced technological devices can be
used for these patients. In addition, the first approach to
be preferred should be laparoscopic cholecystectomy, even
in the presence of factors that increase the risk of opening,
and high-risk patients should at least be given the chance
to benefit from the advantages of laparoscopy. Since the
design of our study is retrospective, patient consent could
not be obtained.
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Objective: Data on the umbilical cord and postnatal physiological limits
of the high sensitivity cardiac troponin T (hs cTnT) in newborns are
scarce. This study aims to determine the normal values and upper limits
of hs cTnT in healthy newborns. In addition, its clinical significance and
usability in neonatal respiratory failure were analyzed.

Method: In this non-invasive and retrospective, cross-sectional study, 113
healthy newborns and 93 newborns with non-cardiac respiratory failure,
born between July 2018 and January 2020, were evaluated. Hs cTnT was
measured in the umbilical cord and 24-96 h after birth in infants.

Results: In the healthy group, the median umbilical cord hs cTnT was
38 (17-156) ng/L and 99t percentile hs cTnT was 122 ng/L, and in the
respiratory failure group, the median umbilical cord hs cTnT was 72 (27-
326) ng/L. Postnatal day 2-4 median hs cTnT was 75 (10-194) ng/L and
99th percentile value was 194 ng/L in the healthy group, and the median hs
cTnT was 145 (41-409) ng/L in the respiratory failure group. The calculated
area under the ROC curve for umbilical cord hs cTnT was 0.848 [cut-off:
64, 95% confidence interval (Cl): 0.79-0.90, sensitivity: 62.4%, specificity:
93.7%], suggesting that umbilical cord hs cTnT is a sensitive marker for
the prediction of neonatal respiratory failure. The calculated area under
the ROC curve for control hs cTnT was 0.851 (cut-off: 121.5, 95% CI: 0.79-
0.90, sensitivity: 71%, specificity: 86.8%), suggesting that control hs cTnT
is a sensitive marker for the prediction of neonatal respiratory failure.

Amag: Yenidoganlarda ytksek duyarlilikli kardiyak Troponin T'nin (hs
cTnT) gobek kordonu ve dogum sonrasi fizyolojik sinirlarina iliskin veriler
azdir. Bu galisma saglikli yenidoganlarda hs cTnT'nin normal degerlerini
ve Ust sinirlarini belirlemeyi amaglamaktadir. Ayrica, yenidogan solunum
yetmezliginde klinik dnemi ve kullanilabilirligi analiz edilmistir.

Yontem: Bu invazif olmayan ve retrospektif, kesitsel ¢alismada, Temmuz
2018 ile Ocak 2020 tarihleri arasinda dogan 113 saglikli yenidogan ve
kalp disi kaynakli solunum yetmezligi olan 93 yenidogan degerlendirildi.
Hs cTnT, bebeklerde gobek kordonunda ve dogumdan 24-96 saat sonra
olguld.

Bulgular: Saglikli grupta umbilikal kord hs ¢cTnT medyan 38 (17-156) ng/L;
99. persantil hs cTnT 122 ng/L, solunum yetmezligi grubunda umbilikal
kord hs cTnT medyan 72 (27-326) ng/L bulundu. Saglikli grupta postnatal
2-4 gun hs cTnT medyan 75 (10-194) ng/L; 99. persantil 194 ng/L, solunum
yetmezligi grubunda hs c¢TnT medyan 145 (41-409) idi. Gobek kordonu
icin hs cTnT ROC egrisi egrinin altindaki alan degeri 0,848 [cut-off 64:
%95 guven araligi (GA): 0,79-0,90, duyarliik: %62,4, ozgullik: %93,7],
gobek kordonu hs cTnT'nin yenidogan solunum yetmezliginin tahmini
icin duyarli bir belirteg oldugunu distndirmektedir. Kontrol hs cTnT ROC
egrisi egrinin altindaki alan degeri 0,851 (cut-off: 121,5, %95 GA: 0,79-0,90,
duyarlilk: %71, 6zglllik: %86,8), kontrol hs cTnT'nin neonatal solunum
yetmezliginin tahmini icin duyarli bir belirteg oldugunu gostermektedir.
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Conclusion: The results show that the reference range of umbilical cord
and postnatal hs cTnT in healthy newborns is higher than that in adults.
Both hs c¢TnT values were higher in the neonatal respiratory failure group
than those in the healthy group.

Keywords: Healthy newborn, high sensitive cardiac troponin T, neonatal
respiratory failure, umbilical cord

Sonug: Saglikli yenidoganlarda umbilikal kord ve postnatal hs cTnT
referans araliginin, erigkin degerlerine gore ylksek oldugu saptanmistir.
Her iki hs cTnT degeri, yenidogan solunum yetmezligi grubunda saglikh
gruba gore gok artmistir.

Anahtar kelimeler: Gobek kordonu, saglikli yenidogan, yenidogan
solunum yetmezIigi, ylksek duyarl kardiyak troponin T

Introduction

Cardiac troponins are protein components of the troponin-
tropomyosin complex in the myocardium (1,2). Troponin
complex consists of three different subunits that regulate
the contractile process in muscle interfering calcium
ions. The three subunits are troponin T, which binds to
tropomyosin, troponin I, which binds to actin and inhibits
the reaction between actin and myosin, and troponin C,
which binds to calcium ions. Troponin I and troponin T
are located in the skeletal and in the heart muscle but are
coded to different genes and have a different arrangement
of amino acids, which enables the production of antibodies
specific to cardiac troponin form and determination in
serum. Troponins appear in blood 2-4 h after insult, peak
at about 12 h, and then remain elevated for 7-10 days (3,4).
In newborn, elevated plasma concentrations of hs cTnT
decrease to adult level within six months.

Cardiac troponin T and cardiac troponin I (cTnl) are
released as a result of myocardial cell injury and are highly
sensitive biomarkers of myocardial damage. Because cTnl
is cleared more rapidly from the circulation than c¢TnT, its
utility as a monitor of ongoing cardiac injury is limited.
In healthy terms, cTnT is higher than that in adults (5,6).
Troponin T subunit, which has molecular mass, is 35 kDa
and therefore too large to be dispersed freely throughout
the placenta. It is thought that there is no transplacental
transmission. In the newborns, cTnT is most commonly
used to determine cardiac stress associated with patent
ductus arteriosus and neonatal asphyxia (7-9). However,
reference ranges have not been exactly defined for
newborns, which makes the interpretation of elevated cTnT
values very difficult. If high ¢TnT values are incorrectly
interpreted as abnormal, this may lead to unnecessary
interventions. Because 99t percentile cTnT in healthy
adults provides better sensitivity in individuals suspected
of having acute coronary syndrome, the use of hs cTnT test
has recently been recommended when analyzing cTnT.
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According to the guidelines, hs cTnT values >14 ng/L are
considered pathological in adults (10). This study primarily
aimed to determine the distribution of the umbilical cord
and postnatal day 2-4 hs cTnT in healthy newborns. The
secondary aim was to investigate the diagnostic value and
clinical significance of hs cTnT measurements in newborns
with respiratory failure.

Materials and Methods

Patients and Study Design

A total of 206 late preterm (at gestational week 34%7-36%7)
and term (at gestational week 37%7-41%7) infants born
between July 2018 and January 2020 were included in the
study. Of the patients, 113 were healthy infants (group
1, control group) and 93 were infants with postnatal
newborn respiratory distress syndrome (group 2, patient
group). Blood gas and hs cTnT levels were analyzed in
the blood taken from the umbilical cord artery and/or
vein within the first 10 min after birth. Gestational weeks,
birth weight, 1- and 5-minute Apgar scores, maternal age,
gender, mode of delivery, and the need for mechanical
ventilation in group 2 patients were investigated. Patients
in group 1 with suspected heart disease during physical
examination and all infants in group 2 were examined by a
pediatric cardiologist at postnatal day 2-4, in terms of heart
failure, congenital structural heart diseases, persistent
pulmonary hypertension, patent ductus arteriosus, and
myocarditis via physical examination, electrocardiography,
and echocardiographic examination. Infants with cardiac
problems were excluded from the study.

Other exclusion criteria were as follows: infants born
before gestational week 34 and after gestational week 42,
patients with stage 2-3 hypoxic ischemic encephalopathy;,
acute renal failure, neonatal sepsis, congenital anomalies,
in the history,
hypertension (>140/90 mmHg), and infants of mothers

preeclampsia maternal maternal

who required tocolysis and magnesium treatment.
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Patients diagnosed with transient tachypnea of the
newborn, neonatal respiratory distress syndrome, and
neonatal pneumonia were included in the subgroups of
neonatal respiratory failure. Differential diagnoses were
made by a neonatologist according to the diagnostic
guidelines based on the results of chest radiography,
thoracic ultrasound, blood gas, blood culture, laboratory
parameters, and clinical evaluation (11).

Sample Collection

In the first 10 min after birth, 0.5 mL of blood was taken
from the umbilical cord artery and/or vein in a lithium
heparin tube, and blood gas was analyzed within the first
15 min. Control hs cTnT was taken from venous blood after
2-4 days postnatally. Hs cTnT was analyzed within the first
hourin the accredited laboratory of our hospital. Analysis of
c¢TnT was performed using the electrochemiluminescence
method (Cobas e602, Roche Diagnostics) as a high-
sensitivity cTnT test and its unit was measured in ng/L
(detection limit 5-10.000 ng/L).

Perinatal Factors

Naegele’s formula was used in pregnant women whose
gestational age was determined according to the pregnancy
ultrasound performed at the beginning of the second
trimester or in pregnant women who did not undergo
ultrasound in the same period. The results of pH, base
excess, and lactate in umbilical cord artery and/or vein
blood were recorded in the first 10 min after delivery.

Ethical Approval

This study was a retrospective analysis of prospectively
collected data. It is a cross-sectional study approved by the
Tekirdag Namik Kemal University Ethics Committee and it
was conducted according to the principles of the Helsinki
Declaration (protocol number:2020.14.01.14).

Statistical Analysis

Statistical analyses were performed using Statistical
Package for Social Sciences version 17.0 software. The
normality of distribution of the variables was examined
using histogram graphs and the Kolmogorov-Smirnov test.
Median (interquartile range), minimum, and maximum
values were used for descriptive analyses. Categorical
variables were compared using the Pearson’s chi-square
test. The Mann-Whitney U test was used to evaluate
non-parametric variables between two groups, and the
Kruskal-Wallis test was employed when the evaluation
was performed between more than two groups. The
Spearman’s rank correlation test was used in the analysis

of the measurement data with each other. The changes in
the hs cTnT values were examined within the group using
the Wilcoxon test, while they were analyzed by repeated
measures analysis between the groups. Note that p<0.05
was considered statistically significant.

Results

A total of 206 newborns, 113 in the healthy group and 93
in the neonatal respiratory failure group, were included
in the study. A total of 69 (33.5%) babies were born late-
preterm, including 21 (18.6%) infants in the healthy group
and 48 (51.6%) infants in the patient group. There was
no significant difference between the groups in terms of
maternal age, 1- and 5- min Apgar scores, birth weight, and
umbilical cord pH (p>0.05). Base excess and lactate were
lower in the healthy group compared to those in the patient
group (p=0.02, p<0.01) (Table 1).

Healthy Group

Of the 113 patients, 59.56% were female, 18.58% were born
late-preterm, and 88.5% were born via the surgical method
(mostly repetitive cesarean delivery). The median umbilical
cord hs cTnT was 38 (17-156) ng/L and the median hs cTnT
was 75 (10-194) ng/L at postnatal 24-96 h. In healthy infants,
the 99" percentile umbilical cord hs cTnT was 122 ng/L, and
the control 99™ percentile hs cTnT was 194 ng/L after 24-
96 h. There was no statistically significant difference found
in the results based on the mode of delivery; however, the
increase in follow-up hs TnT after cesarean section was
significant (p<0.01). Umbilical cord and follow-up hs cTnT
values for preterm infants were higher than in term babies;
however, no statistically significant difference was present
(p=0.22, p=0.14) (Table 2).

Neonatal Respiratory Failure Group

Of the 93 patients, 48 (51.61%) were male. Of the infants,
51.61% were born late-preterm and 83.87% by cesarean
section. Late-preterm birth rate was higher in the patient
group than in the healthy group. In newborns with
respiratory distress, both of median hs cTnT results were
higher than those of the control group (p<0.01) (Figure 1).
Furthermore, we observed that the change between the
umbilical cord hs ¢TnT and follow-up hs cTnT in patients
with respiratory failure increased more than that in the
control group (p<0.01). Umbilical cord hs cTnT was higher
in late preterms/term with respiratory failure than that in
healthy late-preterm/term infants (p<0.01). In addition,
postnatal follow-up hs ¢cTnT was higher in late-preterms/
term with respiratory failure than that in healthy preterms/
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Table 1. Demographic data in healthy newborns and patients

Feature Healthy group Patient group Total
(n=113) (n=93) (n=206)
n % n % n %
Female 56 49.5 45 48.4 101 49
Male 57 50.5 48 51.6 105 51
Vaginal delivery 13 1.5 15 16.1 28 13.6
Cesarean 100 88.5 78 83.9 178 86.4
Late preterm 21 18.6 48 51.6 69 335
Term 92 814 45 48.3 137 66.5
Median Minimum-maximum Median Minimum-maximum p
Maternal age 28 15-41 30 18-45 0.35
Gestational age (weeks) 38 34-39 37 34-42 013
Birth weight (gram) 3,110 1,760-3,800 2,910 1,800-4,100 0.07
Apgar 1. minute 8 3-9 8 4-9 0.80
Apgar 5. minute 9 7-10 9 7-10 0.07
Umbilical cord pH 7.35 718-7.45 7.35 7.05-7.56 0.50
Base excess (mmol/L) -3 -10-3.6 -3.6 -15-4.7 0.02
Lactate (mmol/L) 191 11-7.4 2.63 1.07-10.18 <0.01
in healthy newborns B co ns cror
500 B control hs cTnT
Features Median P 25 P75 p
Vaginal Umbilical cord  41.50 3750 48,50 013 -
delivery Control 6600 5800 11700
Caesarean Umbilical cord  38.00 29.50 50.00 <0.01 5
section Control 7550 5850  96.50
Late preterm  Umbilical cord 39.00 37.00 4700 0.01 s
Control 80.00 66.00 117.00
Term Umbilical cord  37.50 29.00 5000 <0.01 5
Control 73.00 57.00 94.00 *
Total Umbilical cord  38.00 30.00 50.00 <0.01 &
Control 75.00 58.00 97.00 Control TTN RDS Pneumonia

Hs cTnT: High sensitive cardiac troponin T

term (p<0.01). Both measurements of hs cTnT were
higher in term babies than in late-preterm babies in the
patient group; however, the difference was not statistically
significant (p=0.54, p=0.32). Calculated area under the ROC
curve for umbilical cord hs cTnT was 0.848 [cut-off 64;
95% confidence interval (CI); 0.79-0.90: sensitivity 62.4%,
specificity 93.7%], suggesting that umbilical cord hs cTnT is
a sensitive marker for the prediction of neonatal respiratory
failure. Calculated area under the ROC curve for control hs
c¢TnT was 0.851 (cut-off 121.5; 95% CI: 0.79-0.90; sensitivity
71%, specificity 86.8%), suggesting that control hs cTnT is a
sensitive marker for the prediction of neonatal respiratory
failure (Table 3, Figure 2).

290

Figure 1. Hs cTnT in neonatal respiratory failure
subgroups and control groups

Hs cTnT: High sensitivity cardiac troponin T, TTN: Transient
tachypnea of the newborn, RDS: Respiratory distress syndrome

Transient Tachypnea of the Newborn

The median gestational week of the patients was 38
(34-41), and their median birth weight was 2,397 (1,800-
3,400) gram. The median umbilical cord hs cTnT and the
median follow-up hs cTnT results were higher in the patient
group than those in the healthy control group (p<0.01).
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Table 3. Hs cTnT ROC analysis in the patient group

Hs cTnT AUC p 95% CI Cutt-off Sensitivity Specificity PPD (%) NPD (%)
(%) (%)

TTN uc 0.830 <0.01 0.75-0.90 54 68 86.6 69.4 85.8
Control 0.824 <0.01 0.75-0.89 96.5 82 747 64.0 88.3

RDS uc 0.919 <0.01 085-098 635 809 93.7 70.8 96.3
Control 0.894 <0.01 0.82-0.96 109 857 791 486 96

NP uc 0.824 <0.01 0.72-0.93 66 60 955 706 93.0
Control 0.902 <0.01 0.83-0.97 92 95 714 422 98.5

All uc 0.848 <0.01 0.79-0.90 64 62.4 93.7 89.2 75.0

Patient (0ol 0.851 <0.01 0.79-0.90 1215 71 86.8 84.6 745

Hs cTnT: High sensitive cardiac troponin T, TTN: Transient tachypnea of the newborn, RDS: Respiratory distress syndrome, NP: Neonatal pneumonia, UC: Umbilical cord,
AUC: Area under curve, Cl: Confidence interval, PPD: Positive predictive value, NPD: Negative predictive value

Table 4. Umbilical cord and follow-up hs cTnT in the healthy and patient groups

N Umbilical cord hs cTn T Control hs cTnT p
Median Minimum Maximum Median Minimum Maximum
Total 206 4700 17.00 326.00 106.50 10.00 409.00 <0.01
Healthy 13 38.00 17.00 156.00 75.00 10.00 194.00 <0.01
Patient 93 72.00 27.00 326.00 145.00 41.00 409.00 <0.01
TTN 50 70.50 27.00 176.00 138.00 41.00 409.00 <0.01
RDS 23 79.00 40.00 326.00 161.00 71.00 390.00 <0.01
Pneumonia 20 72.00 33.00 244.00 160.00 71.00 370.00 <0.01

TTN: Transient tachypnea of the newborn, RDS: Respiratory distress syndrome, Hs cTnT: High sensitive cardiac troponin T

ROC Curve umbilical cord hs cTnT and the median follow-up hs cTnT
e SalLashhis were higher than those in the healthy group (p<0.01).
— Cord Troponin T
— Control Troponin T Neonatal Pneumonia

-~ Reference Line
The median gestational week of the patients was 38 (35-
41), and their median birth weight was 3,410 (2,390-4,100)

gram. The median umbilical cord hs cTnT and postnatal

Sensitivity

median follow-up hs ¢TnT were higher than those of the
healthy group (p<0.001) (Table 4). Hs cTnT ROC analysis in

02 the patient subgroup is shown in Table 3.

A positive Pearson correlation was noted between the need

%0 02 o4 0s o8 10 for a mechanical ventilator and the umbilical cord and
1= Specificity postnatal follow-up hs ¢TnT in patients hospitalized for
respiratory failure. Because both hs cTnT values increased
Figure 2. Predictive value of hs cTnT ROC analysis in the patients, the need for mechanical ventilation also
for neonatal respiratory failure group: sensitivity and .
specificity increased (r=0.387, p<0.01, r=0.388, p<0.01).
Hs cTnT: High sensitivity cardiac troponin T
Discussion
Respiratory Distress Syndrome To the best of our knowledge, this study is the first one
The median gestational week of the patients was 35 (34- involving the measurements of hs cTnT at two separate time

37), and their median birth weight was 2.397 (1.800-3.400) points in late-preterm/term newborns who are healthy and
gram. All were late-preterm infants. In patients, the median have respiratory failure.
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Healthy Group

Compared to the healthy adult population, hs ¢cTnT was
higher in both healthy newborns and in newborns with
respiratory distress. This study presents the reference
range of hs cTnT in the umbilical cord and postnatal day
2-4 in healthy newborns. The 99" percentile umbilical
cord hs ¢TnT was 65 ng/L, and postnatal the 99" percentile
follow-up hs cTnT was 150 ng/L, which was higher than the
results for the adult population (12). Hs cTnT significantly
increases following delivery, and this is known to be normal
for the neonatal period. Awada et al. (13) found that the
99% percentile value of cTnT measured using the classical
method was 244 ng/L after birth in healthy infants. In
Karlen’s study on 158 healthy term newborns, the median
umbilical cord hs cTnT was 34 ng/L (interquartile range: 26-
44) and the 99™ percentile value was 88 ng/L (14). In their
study, the follow-up hs cTnT after 2-5 days was 92 (median;
interquartile range: 54-158) ng/L and the 99" percentile
value was 664 ng/L. However, Karlen’s study did not include
late-preterm babies. Moreover, their results were close to
the mean umbilical cord and follow-up hs cTnT values of
the healthy group in the present study. In a study by Jehlicka
on umbilical cord or venous blood involving 241 healthy
term newborns, the median hs cTnT was 38.2 ng/L and the
97.5% percentile value was 83 ng/L (CI: 74.1-106.9) (6). Most
of the cTnT results obtained by conventional methods in
healthy newborns were consistent with the present study.
However, some previous studies in literature have yielded
different results (5,7,15,16).

Causes of Elevated Umbilical Cord and Follow-up hs
cTnT

It is possible to speculate that the functional hypoxemia of
the fetus coupled with the added cardiovascular stress at
the time of delivery leads to scanty myocyte loss within the
heartand thatin some babies, it causes high levels of cardiac
troponin T, without clinical cardiorespiratory compromise
(17). In an isolated heart rat model, chemically induced
cardiac myocyte membrane damage caused the release of
cardiac troponin T without myocardial necrosis. Therefore,
it is possible to speculate that membrane disruption,
without cell death, could lead to a small and transient rise
of cardiac troponin T (18).

Differences in ¢TnT according to the mode of delivery
in term newborns have been investigated in only a few
studies, and the results are varied. In most of the studies,
no significant difference has been found in cTnT values
according to the mode of delivery (14,15,19,20). In patients
in the healthy group, the significant increase in control
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hs cTnT after cesarean delivery may be misleading due
to the low number of normal births (gynecology unit is a
reference center for repeated cesarean deliveries and high
risk pregnant women in a region with a population of 1.5
million people).

In the present study, 18.58% of healthy newborns were
late-preterm and both measurements of the mean hs
cTnT values were slightly higher than those in term babies.
Previous studies have shown that ¢TnT was higher at
baseline in premature infants than in healthy term infants.
In a study involving 22 preterm patients born at 22-25
weeks, the mean c¢TnT was found to be 170 (0-310) ng/L
(17). Our study did not include early-preterm infants.

In the present study, no significant correlation was found
among maternal age, birth weight, 1- and 5- min apgar
scores, umbilical cord blood gas pH values, and both hs
cTnT levels in the patient and control groups. Base excess
and lactate levels were lower in healthy newborns then in
patients with respiratory distress (p=0.026, p<0.001). These
results were similar to those obtained in literature (5,7,21).

Herein, no difference was found in umbilical cord hs ¢cTnT
levels in terms of gender. However, both hs c¢TnT levels
were higher in male patients in the neonatal respiratory
distress group. Although the results from three different
studies including healthy newborns were in favor of male
newborns (6,14,15), no gender-related difference was
found in many other studies (5,9,13,20).

Neonatal Respiratory Failure Group

Respiratory distress syndrome; in a study of 46 patients, 26
preterm infants with RDS born at the gestational week <32
were compared with 20 infants without RDS. C TnT was
high in the group with RDS on postnatal day 2 (16). In 113
healthy term infants and 49 preterm infants with respiratory
distress, umbilical cord cTnT was found to be higher in
infants with RDS compared to that in healthy term infants
(5). A study involving 116 healthy infants and 48 infants
with respiratory distress showed that the postnatal cTnT
levels were higher in infants with RDS than those in healthy
infants (13). Although conventional measurement methods
were used in previous publications, the elevated cTnT level
in infants with RDS was consistent with our results. The
median hs cTnT values for both measurements were found
to be twice as higher in our patients with RDS than in the
healthy group (p<0.01).

An hs cTnT study including two separate measurements
was performed for the first time in patients with TTN. In 50
patients, the umbilical cord and postnatal day 2-4 hs cTnT
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were higher than those in the control group. In a study
conducted with the conventional method, cTnT was found
to be higher in 11 patients with TTN than that in the control
group in the first 48 h after birth, similar to the results of
the present study. An hs cTnT study was performed for the
first time in patients with NP. In 20 patients, the umbilical
cord and postnatal day 2-4 hs cTnT levels were higher than
those in the control group. In a study conducted with the
conventional method in 27 patients with NP, cTnT in the
first 48 h after birth was found to be higher than in the
control group (22).

Causes of Elevated hs cTnT

These increased concentrations could be related to the fact
that primary respiratory diseases may lead to myocardial
injury either through the decrease in cardiac output
associated with mechanical ventilation or through cellular
dysfunction leading to poor handling of oxygen, which
leads to elevated cardiac biomarkers. Hs cTnT elevations
may be associated with minimal myocardial histological
changes that cannot be detected on echocardiography and
electrocardiography (7,23). The exact cause or causes are
still not fully known.

In the adult acute RDS study, cTnT elevation levels were
found to be associated with adverse outcomes, such as
death, multiple organ failure, and the need for a mechanical
ventilator (24). Studies on this subject in the neonatal period
are limited; however, a relationship was found between hs
cTnT levels and the need for a mechanical ventilator in
the present study. As hs ¢TnT values increase in patients,
the need for mechanical ventilation increases. Adverse
outcomes, such as multiple organ failure and death, were
not observed in our patients. In the study of Awada et al.
(13), a positive correlation was found between the duration
of mechanical ventilation and cTnT levels in the neonatal
period. Further studies are needed to determine the
relationship between hs cTnT and multiple organ failure,
death, and the need for mechanical ventilation in preterm
and term newborns.

Strengths and Limitations of the Study

The present study includes late-preterm/term newborns
who are healthy and have neonatal respiratory distress,
and the number of patients and study planning are quite
favorable. Furthermore, the study includes test results and
clinical evaluations. Hs cTnT was measured twice in the
umbilical cord and on postnatal day 2-4, and the results
showed a significant increase in the postnatal period.
Hs c¢TnT was investigated in three diseases that most
commonly caused respiratory failure in newborns.

Limitations of this study are as follows: This is a single-
center study; early preterm babies were excluded; the need
for inotrope with mean blood pressure measurements, and
long-term hs cTnT measurements beyond two weeks were
not included.

Conclusion

We believe that the hs cTnT test will give more sensitive
results in the cardiovascular adaptation process in
newborns, in healthybabiesand/orbabies with respiratory
failure. This study shows that umbilical cord and postnatal
hs cTnT levels are significantly higher in RDS, TTN, and
NP than in healthy newborns. These results suggest that
even if there is no structural heart disease, the heart is
affected in neonatal respiratory distress. The wide range
in hs cTnT levels observed in healthy late-preterm/term
infants in this study underlines the need for caution when
using hs ¢cTnT levels to evaluate cardiac insult in newborn
infants.
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Objective: Evaluation of clinical features and results in multisystem
inflammatory syndrome in children (MIS-C) associated with coronavirus
disease-2019.

Method: Patients diagnosed with MIS-C between September 1, 2020
and February 25, 2021, followed at University of Health Sciences Turkey,
istanbul Bagcilar Training and Research Hospital, Clinic of Pediatrics were
included. Their clinical findings and laboratory results were evaluated
retrospectively.

Results: The average age of 16 patients diagnosed with MIS-C was
found to be 6.5 years; of them, 62.5% were male and 37.5% were female.
Our patients had no chronic disease. Fever (100%) and stomachache
(81.25%) were the most common symptoms. All patients had high levels
of C-reactive protein, procalcitonin, D-dimer and pro-brain natriuretic
peptide at the time of diagnosis. The average ejection fraction was
found as 631% in echocardiography. Intravenous immunoglobulin,
corticosteroids and acetylsalicylic acid were administered to all patients
whereas enoxaparin and vasopressors were administered to 11 (68.75%)
and 3 (18.5%) patients, respectively. Left ventricular ejection fraction
was found to be within the normal range at all patients at the time of
discharge. The average in patient follow-up was found to be 10 days.

Conclusion: It is important to have a long-term follow-up of MIS-C
patients, who show similar symptoms to Kawasaki disease and yet have
their own particular symptoms and cardiac involvement, in order not to
miss the opportunity of early diagnosis as well as cardiac complications.

Keywords: COVID-19, MIS-C, pediatrics

Amag: Calismada klinigimizde izledigimiz ¢ocuk hastalarda koronaviriis
hastaligi-2019 ile iligkili multisistem enflamatuvar sendromunun (MIS-C)
klinik 6zellikleri ve sonuglarinin degerlendirilmesi amaclanmistir.

Yontem: Calismaya 01/09/2020-25/02/2021 tarihleri arasinda Saglik
Bilimleri Universitesi, istanbul Bagcilar Egitim ve Aragtirma Hastanesi,
Pediyatri Klinigi'nde takip edilen MIS-C'li gocuklar dahil edildi. Hastalarin
klinik ozellikleri ve laboratuvar bulgular retrospektif olarak degerlendirildi.

Bulgular: MIS-C'li 16 g¢ocudun ortalama yasl 6,5 yas olup; %62,5'
erkek, %375'i kizdi. Hastalarimizin kronik hastaliklari yoktu. Ates (%100)
ve karin agrisi (%81,25) en sik goriilen semptomlardi. Tim hastalarda
C-reaktif protein, prokalsitonin, D-dimer ve pro-B-tipi natritiretik peptid
seviyeleri tani aninda yUlksekti. Ekokardiyografide ortalama ejeksiyon
fraksiyonun %63,1 oldugu goruldu. Tedavi igin intravendz immunoglobulin,
kortikosteroid, aspirin tim hastalara verilirken, enoksaparin 11 (%68,75)
ve vazopressorler 3 (%18,5) hastaya verildi. Hastalarimizin taburculuk
oncesi yapilan kontrol ekokardiyografilerinde sol ventrikil ejeksiyon
fraksiyonunun normal oldugu gorlldi. Hastalarimiz ortalama 10 gln
yatirilarak izlendi.

Sonug: Kawasaki hastaligi ile benzerlikler gosteren ancak kendine
0zgu ozellikleri olan ve kardiyak tutulumla seyreden MIS-C'nin, klinik
bulgularinin atlanmamasi, erken tani konulup tedavi edilmesi 6nemlidir.

Anahtar kelimeler: COVID-19, MIS-C, pediyatri
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Introduction

By the end of January 2020, World Health Organization
identified coronavirus disease-2019 (COVID-19) severe
acute respiratory syndrome-coronavirus-2 (SARS-CoV-2)
infection as pandemic (1). COVID-19 is known to be
affecting the respiratory system predominantly, with wide
range of clinical features including mild upper respiratory
system symptoms to severe acute respiratory distress
syndrome (2,3).

By the end of April 2020, a new clinical feature was
reported by the United Kingdom, as an hyperinflammation
syndrome, similar to Kawasaki disease (KD) with multiple
organ involvement. This clinical identification was used
in describing children who were recently or currently
diagnosed with COVID-19 infection with no known chronic
disease (4). These reported cases directed pediatricians
to investigate the possible linkage between multisystem
inflammatory syndrome in children (MIS-C) and KD (4).

Following the first case reports from UK, similar cases were
reported from several European countries and USA (4-8).
On May 14" 2020, United States Centers for Disease Control
and Prevention (CDC) reported a clinical description for
MIS-C (9).

According to this report, MIS-C is described as patients
under 21 years of age, with proof of COVID-19 infection
or contact with someone who had COVID-19 4 weeks
prior to first symptoms, together with persistent fever,
and severe illness requiring hospitalization with increased
inflammatory markers in laboratory findings and at least
2 system involvement with no other possible diagnosis
but post-viral immune mediated multisystem clinical
manifestation (9).

The data with regard to clinical and epidemiologic features
of patients with MIS-C are still limited. In the reported
cases, most common symptoms are nausea and vomiting,
stomach pain and diarrhea, which are all related to
gastrointestinal system involvement (4-6). Mucocutaneus
involvement similar to KD headache, irritability and
encephalopathy due to nervous system involvement and
hypotension, and decreased ventricular function due to
cardiac involvement are amongst other symptoms. In
contrary to KD, coronary artery involvement is known to be
rarer (4-6).

MIS-C is a clinical status in children due to COVID-19
infection, with no certain protocol in follow-up or
treatment. Studies with regard to clinical and laboratory
findings should continue in order to distinguish this
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particular disease. In this retrospective case series, we share
our clinical experience of following and treating 16 patients
diagnosed with MIS-C.

Materials and Methods
Design of the Study

Retrospective evaluation of 16 patients between the ages of
1 month-18 years, followed at University of Health Sciences
Turkey, Istanbul Bagcilar Training and Research Hospital,
Clinic of Pediatrics between Sep 1, 2020, and Feb 25, 2021
was performed.

Case description was done according to CDC criteria
(https://www.cdc.gov/mis/hcp/index.html). At least two
organ system involvement and one or more increased
inflammatory markers [C-reactive protein (CRP),
erythrocyte sedimentation rate, fibrinogen, procalcitonin,
ferritin, interleukin-6] were among the inclusion criteria.
For viral proof, polymerase chain reaction (PCR) testing
and IgG and IgM antibody tests against COVID-19 were
done. Those who did not meet the criteria or those who
were suspected to be ill without any proof were excluded
from the study.

Currently, there isnot any classification of the severity of the
disease. The classification is done by vasoactive-inotropic
score (VIS), requirement of respiratory support and
laboratory findings (10). Because not every patient has the
same organ system involvement, the clinical classification
is done according to the system that is mostly affected.

In mild cases, the oxygen requirement is minimal, there
is no need for inotropic agents and organ failure degree
is minimal. In moderate cases, VIS is 10 or lower, obvious
oxygen requirement and/or mild or isolated organ damage
is present. In severe cases, VIS is greater than 10, invasive/
non-invasive mechanical ventilation support and/or
moderate or severe organ damage including ventricular
dysfunction is present.

Data Collection and Analysis

Patients were divided into three groups depending on the
clinical manifestation as mild, moderate and severe. The
clinical, laboratory and radiologic data of the patients were
gathered from official medical reports with a standardized
data collection form. Medical consent forms were signed by
the parents.

Statistical Analysis

Descriptive analyses were performed in order to provide
information regarding the general characteristics of the
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study groups. Data related to the continuous variables
were given in the form of mean + standard deviation and
categorical variables were given as n (%).

Ethical approval was taken from the Ethical Board of
University of Health Sciences Turkey, Istanbul Prof. Dr.
Cemil Tascioglu Training and Research Hospital on
22/03/2021 with the registry number E-48670771-514.10.

Clinical Findings

The average age of 16 patients who were included in the
study (10 male, 6 female) was found to be 6.5+1.66 years at
the time of diagnosis. Our patients had no chronic illnesses.
Twelve patients (75%) were Turkish citizens and 4 (25%)
were Syrian. Height and weight percentile values were
within the normal range.

Our patients were divided into three categories depending
on the clinical status of their disease. Ten patients (62.5%)
were included in the mild clinic class and followed at the
pediatric isolation unit. Four patients (25%) were placed in
the moderate category, and of them, 2 (50%) were followed
at the pediatric isolation unit and the other 2 (50%) were
followed at the pediatric intensive care unit. Two patients
were included at the severe illness category (12.5%) and
followed at the pediatric intensive care unit. Eleven of our
patients (68.75%) had a history of COVID-19 PCR positive
family member within the same household. One patient
had positive COVID-19 PCR test at the time of diagnosis.
All 16 patients had positive COVID-19 IgG test. All patients
had fever (100%) at the time of arrival to the hospital and
average fever time was found to be 4.6 days (3-7 days).
The most common symptom was stomach pain (81.25%)
(13/16) due to gastrointestinal system involvement. Other
gastrointestinal system related symptoms were vomiting
(43.75%) (7/16) and diarrhea (75%) (12/16). Of those who
had stomach pain, 7 were consulted to pediatric surgery in
regard to acute abdomen; however, no surgical involvement
was required. Seven patients (43.75%) had acute non-
purulent bilateral conjunctivitis, 4 patients had unilateral
cervical lymphadenopathy (25%), and 8 patients (50%)
had rash. Eight patients (50%) had strawberry tongue and
peeling around their lips due to oral mucosa involvement.
Four patients (25%) had headache as a result of neurologic
involvement. Demographic characteristics and clinical
symptoms are shown in Table 1.

At the time of diagnosis, 9 patients (56.25%) had pericardial
effusion, 7 patients (43.45%) had mitral insufficiency, 2
patients (12.5%) had tricuspid insufficiency and 3 patients
(18.75%) had left coronary artery involvement. The average

Table 1. Demographic characteristics, clinical symptoms

and COVID-19 test results

Patient characteristics

All patients (n=16)

Age (range)

6.5 (2.5-14.66)

Sex, n (%) Male 10 (62.5), female 6 (37.5)
Citizenship, n (%)

Turkish 12 (75)
Syrian 4 (25)
Chronic illness 0(0)
Fever time, days (range) 4 (3-7)
Initial symptoms, n (%)

Fever 16 (100)
Gastrointestinal findings

Stomach pain 13 (81.25)
Vomiting 7 (43.75)
Diarrhea 12 (75)
Pediatric surgery consultation 7 (43.75)
Rash 8 (50)
Conjunctivitis 7 (43.75)
Hyperemia in the oral mucosa 8 (50)
(strawberry tongue)

Peeling of lips 2 (12.5)
Myalgia 12 (75)
Headache 4 (25)
Cervical lymphadenopathy 4 (25)
Shortness of breath 3(18.75)
COVID-19 contact, n (%) 11(68.75)
COVID-19 test, n (%)

COVID-19 antibody positive (IgG) 16 (100)
COVID-19 RT-PCR positive 1(6.25)

COVID-19: Coronavirus disease-2019, RT-PCR: Reverse transcription-polymerase

chain reaction

ejection fraction (EF) of patients was found to be 63.1 (47-
79), the average fractional shortening was 34.4 (27-46).
During to control echocardiography on the third day of our
inpatient follow-up, 4 patients (25%) still had pericardial
effusion, 8 patients (50%) had mitral insufficiency, 2 patients
(12.5%) had tricuspid insufficiency and 3 patients (18.75%)
had left coronary artery involvement. Three patients had
normal echocardiography results on day 3. The average
EF was 71.4 (55-78), fractional shortening was 39.8 (29-46).
In the echocardiography done on the day of discharge, 10
patients (62.5%) had normal results. One patient (3.25%)
had left coronary artery enlargement and 5 patients
(31.25%) had continuing mitral valve insufficiency. In the
echocardiography done prior to discharge, the average EF
and fractional shortening were reported as 74.1 (66-80) and
42.7 (36-50), respectively (Table 2).
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Table 2. Cardiovascular system examination of patients diagnosed with MIS-C

Patient characteristics Prior to treatment 3rd day of At discharge from
(n=16) treatment the hospital

(n=16) (n=16)

Echocardiography

Normal, n (%) 0(0) 3(18.75) 10 (62.5)

Ejection fraction, average (range) 63.1(47-79) 71.4 (55-78) 741 (66-80)

Shortness fraction, average (range) 34.4 (27-46) 39.8 (29-46) 42.6 (36-50)

Pericardial effusion, n (%) 9 (56.25) 4 (25) 0(0)

Mitral valve insufficiency, n (%) 7 (43.75) 8 (50) 5(31.25)

Tricuspid valve insufficiency, n (%) 2 (12.5) 2 (12.5) 0(0)

Left coronary artery enlargement, n (%) 3(18.75) 3(18.75) 1(6.25)

MIS-C: Multisystem inflammatory syndrome in children

The detailed laboratory findings of 16 patients included in
the study are given in Table 3. At the time of admission, the
average white blood cell count was found as 10.651 (4.03-
22.7)x10%/uL and at discharge, the average was 20.66 (9.86-
48,4)x10%/uL. Neutrophil count at the time of admission and
discharge were 8.646 (3.09-20.95)x10%/uL and 2.513 (2.99-
30)x10%/uL, respectively. The average lymphocyte counts
were 1.534 (0.62-4.15)x10%/ul. upon admission and 6.481
(1.64-21.75)x103%/uL at the time of discharge. The average
thrombocyte count at admission and at discharge were
151.871 (20.95-308)x10%/uL and 551,625 (241-859)x10%/uL,
respectively.

The level of blood sodium at admission was 128 (122-138)
mmol/L, 136.5 (134-142) mmol/L on the third day and
136.1 (131-140) mmol/L at discharge. Albumin levels at
admission and discharge were 3.3 (2.5-4.15) g/dL and 3.92
(3.2-4.97) g/dL, respectively. CRP level at admission was
158.6 (40-358) mg/L and 3.59 (0.26-4.4) mg/L at discharge.
The average procalcitonin levels at admission and at
discharge were 7.27 (0.29-12.92) ng/mL and 0.09 (0.02-0.24)
ng/ml, respectively. The average ferritin level was 404 (228-
2.000) ng/mL at admission and 201.19 (48-483) ng/mL at
discharge. The average erythrocyte sedimentation rate was
36.8 (5-63) upon admission and 16.4 (3-46) at discharge.
Amongst the cardiac enzymes, troponin-t levels at the time
of admission and discharge were 131 (3.7-27,600) ng/L and
4 (2-6.89) ng/L, respectively, while pro-brain natriuretic
peptide (BNP) levels were 7.153 (307-27,600) pg/mL during
admission and 166 (52-458) pg/mL by the time of discharge.
We had no patients with positive blood culture results.

At the time of admission, 11 patients (68.75%) had no
pathological findings in their chest imaging. 4 patients
(25%) had evidence of bilateral infiltration in the lower
zones, coherent with pneumonia and 1 patient (6.25%) had
ground-glass opacification. In the abdominal ultrasound
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imaging, 2 patients (12.5%) had no pathological finding
whereas 14 patients (87.5%) had free fluid in the lower right
quadrant (Table 4).

Asthefirstline of treatment, all patients were administered
asingle dose of2 gr/kgintravenous immunoglobulin (IVIg).
There was no need for a second dosage. Glucocorticoid
(2 mg/kg) was administered to 13 patients (81.25%) on
the first day of treatment. Three patients (18.75%) were
started on the glucocorticoid treatment with 10 mg/
kg, and continued with 2 mg/kg. Acetylsalicylic acid
3-6 mg/kg (antiaggregant dose) was administered to all
patients. D-dimer levels of 2 and higher was accepted
as the indication of anticoagulation treatment (11).
Eleven patients were started on enoxaparin treatment
and continued until discharge. Three patients required
inotropic medication and milrinone was added to their
treatment. The average inpatient follow-up was 10 days
(7-17) (Table 5).

Discussion

In the time of no standardized treatment protocol and fewer
reported case series of patients diagnosed with MIS-C, our
clinic followed 16 patients with a wide range of clinical
presentation from stable to severe illness with decreased
ventricular function.

Even though MIS-C was thought as a SARS-CoV-2 related
KD, the data that surfaced since the initial diagnosis showed
that MIS-C was a completely different clinical diagnosis.
In contrary to KD being seen under the age of 5 years, in
our study, MIS-C, in coherence with other case series, was
found to be seen at the average age of 6.5 years (4,6).

All 16 patients who were accepted to our study had IgG
antibody positivity against SARS-CoV-2 (COVID-19).
The average time of contact with a person infected with
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Table 3. Laboratory findings of patients with MIS-C

Prior to treatment

(n=16)

3rd day of treatment

(n=16)

At discharge from the
hospital

(n=16)

Laboratory finding results, average (range)

White blood cell (x103/uL)
Neutrophil count

Lymphocyte count

Hemoglobin (g/dL)
Thrombocyte count (x103/uL)
Serum sodium (mmol/L)
Serum creatinine (mg/dL)
Aspartate transaminase (U/L)
Alanine transaminase (U/L)
Albumin (g/dL)

Prothrombin time

Active partial thromboplastin time
International normalized ratio)
Fibrinogen (mg/dL)
C-reactive protein (mg/L)
Procalcitonin (ng/mL)

Ferritin (ng/mL)

D-dimer (ng/mL)

Troponin-T (ng/L)

Pro-BNP (pg/mL)

Erythrocyte sedimentation rate
Amylase (U/L)

Lipase (U/L)

Triglyceride (mg/dL)

Positive blood culture

10.651 (4.03-22.7)
8.646 (3.09-20.95)
1.534 (0.62-4.15)
10.99 (7-12.6)
151,871 (20.95-308)
128 (122-138)
0.58 (0.17-2.85)
43.8 (15-164)

414 (8-187)

3.3 (2.5-415)

16.3 (13.7-19.5)
31,6 (26-41)

1.23 (1-147)

597 (303-771)
15.6 (40-358)
7.27 (0.39-12.92)
404 (228-2.000)
2.62 (0.8-4.49)
131(3.7-27,600)
7153 (307-27,600)
36.8 (5-63)

45,8 (13-145)

3611 (8-194)
268.25 (106-586)
0(0)

15.92 (9.86-48.4)
9,986 (3.21-30)
4,318 (16.4-21.75)
10.83 (9.6-12.7)
320,313 (128-719)
136.5 (134-142)
0.31(0.2-0.45)
33.5 (22-57)

29 (8-57)

311 (2.57-3.9)
13.43 (12-14.8)
27.93 (22-30.8)
1(0.88-11)

371,5 (13.8-636)
43,34 (2.68-1M)
0.88 (0.11-2.85)
330,69 (125-997)
213 (0.9-4.6)
61(3-697)

5011 (131-35,000)
23.69 (4-63)

20.66 (9.86-48.4)
12.513 (2.99-30)
6.481 (1.64-21.75)
11.94 (9.6-15)
551,625 (241-859)
1361 (131-140)
0.33 (017-0.5)
34.88 (18-57)

37 (16-165)

3.92 (3.2-4.97)
12.82 (12-13.8)
25.45 (21.2-29)
0.96 (0.89-1.03)
287.6 (189-358)
3.59 (0.26-4.4)
0.09 (0.02-0.24)
20119 (48-483)
0.83 (0.31-178)

4 (2-6.89)

166 (52-458)
16.4 (3-46)

MIS-C: Multisystem inflammatory syndrome in children, BNP: Brain natriuretic peptide

Table 4. Radiologic findings of patients with MIS-C

Patient characteristic All patients (n=16)

Chest imaging, n (%)

Normal 11 (68.75)
Ground-glass opacification 1(6.25)
Bilateral lower zone infiltration 4 (25)

Abdominal ultrasound, n (%)
Normal 2 (12.5)
14 (87.5)

MIS-C: Multisystem inflammatory syndrome in children

Free fluid in the lower right quadrant

COVID-19 was found to be 4.9 weeks prior to illness. Only
1 patient had positive RT-PCR positivity. This finding and
the IgG antibody positivity showed that the disease started
slowly, depending on the immune reaction of the patient

(5).

Fever, being the common symptom in all 16 patients, was
found to be parallel with other case series. Gastrointestinal
system involvement was very common and seen in 15
patients and similar to the literature (12).

The mechanism of myocardial involvement is unclear:
however, since MIS-C presents following the antibody
formation against COVID-19 and the clinic improves
with admission of immunomodulators, the myocardial
damage is thought to be secondary to inflammatory
mediators (13,14). In our case series, the increased
myocardial enzyme level and myocardial dysfunction
upon admission and those parameters being improved on
the third day of IVIg and steroid treatment and completely
back to normal by the time of discharge are coherent with
the literature.
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Table 5. Follow-up times and treatment of patients with
MIS-C

Patient characteristic All patients (n=16)

Clinical status, n (%)

Mild 10 (62.5)
Moderate 4 (25)
Severe 2 (12.5)

Treatment, n (%)

Glucocorticoid (methylprednisolone) 16 (100)
IVIg (2 gr/kg) 16 (100)
Acetylsalicylic acid (antiaggregant dose) 16 (100)
Enoxaparin 11(68.75)
Inotrope treatment 3(18.5)
Follow-up clinic, n (%)

Pediatric intensive care unit 4 (25)
Pediatric unit 12 (75)
Inpatient follow-up days, median (range) 10 (7-17)

IVIg: IV immunoglobulin, MIS-C: Multisystem inflammatory syndrome in children

In contrary to other European studies, our morbidity
was lower (4,6) and 18.5% required inotrope agents. Our
patients did not require invasive mechanical ventilation
support or mechanical circulation support. In our case
series, the average left ventricle EF was 63.1%, which is
higher than the 35 patient case series of Belhadjer et al.
(6) (LV EF <30%). Inotropic agent usage (80%), mechanical
ventilation support (62%), mechanical circulation support
(28%), IVIg (71%) and corticosteroid treatment (34%) were
higher in the other cohort studies, compared to our study.
In our case series, the left ventricle function’s improvement
and healing rate was 100% (16/16) whereas Belhadjer et al.
(6) reported their rate as 71%. Improvement of ventricular
function was found to be in correlation with the normal
levels of troponin-I and pro-BNP levels prior to discharge.
It is thought that the high morbidity rate of other studies is
due to the fact that they faced this syndrome before it was
better understood.

In the study by Radia et al. (15), 68% of MIS-C cases required
pediatric intensive care unit admission, whereas in our
series, 25% of our patient were followed in the pediatric
intensive care unit.

In the laboratory findings, CRP, procalcitonin and
ferritin were found to be severely increased. Other
commonly seen abnormal levels were hyponatremia,
hypoalbuminemia, abnormal kidney function tests, high
troponin and pro-BNP. In the complete blood count,
lymphopenia, neutrophilia and thrombocytopenia were
the most common abnormalities (4-6). Increased levels
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of CRP, procalcitonin, troponin and pro-BNP were found
to be severely high upon admission, lower on the third
day of treatment and back to normal upon discharge. The
sodium and albumin levels were found to be low at the
beginning of the treatment and were seen to be within
the normal range by the time of discharge. Laboratory
findings were helpful in the diagnosis of our patients.

In pediatric population, MIS-C has similarities to hyper-
inflammatory syndromes such as KD, hemophagocytic
lymphohistiocytosis, macrophage activation syndrome and
toxic shock syndrome (16). This similarity is expected since
all these syndromes, with different etiologies, are results of
uncontrolled activation of inflammatory pathways. There
are multiple non-specific inflammatory markers reported
for MIS-C, none of which is sensitive or specific to this
syndrome.

Treatment modalities, used in other hyper-inflammatory
syndromes, are used in order to control the hyper-
inflammatory seen in MIS-C. There is no proof reported
for the immunomodulatory treatment strategies in the
treatment of MIS-C. The long-term effects of cardiac
involvement are unclear; however, it may be of the same
importance as similar hyper-inflammatory diseases such as
KD (17).

Conclusion

In our study, important clinical, biochemical and radiologic
findings of the MIS-C cases that we followed in our clinic
were identified and our clinical and pediatric cardiology
approaches were evaluated. More of multi centered studies
including more patients are required in order to identify
the clinical characteristics, risk factor, immunomodulatory
treatments and supportive treatment options including the
anticoagulant agents.

Being similar to KD, since it also has cardiac involvement,
early diagnosis and treatment of MIS-C are of outmost
importance in order to observe the possible long-term
complications of cardiac involvement.
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Objective: Port catheterization, which can be practically applied by
various clinical and surgical branches in our country, is an extremely
comfortable procedure in patient groups requiring long-term parenteral
treatment, especially malignancy patients.

Method: In this study, 156 patients who underwent port catheterization
by an anesthesiologist after the approval of the local ethics committee
were evaluated retrospectively.

Results: The procedure was performed in 981% of the patients due to
malignancy (originated esophagus: 37.3%, stomach: 24.8%). The most
common application part was the right internal jugular vein (65.4%).
Sixty-two patients required two or more punctures. Port was removed
due to port pocket infection in 1.9% of the patients.

Conclusion: In this study, we presented our port catheterization
experience and aimed to contribute to the national literature.

Keywords: Anesthesia, complication, malignancy, port

Amag: Ulkemizde pratikte gesitli klinik ve cerrahi branglar tarafindan
uygulanabilen port kateterizasyonu, malignite hastalar basta olmak
lzere uzun sUreli parenteral tedavi gerektiren hasta gruplarinda son
derece konforlu bir islemdir.

Yontem: Bu galismada yerel etik kurul onayi alindiktan sonra anestezi
uzmani tarafindan port kateterizasyon uygulanmig olan 156 hasta
retrospektif olarak degerlendirildi.

Bulgular: Hastalarin %98,''ine malignite (0zofagus Ca: %373, mide:
%24,8) nedeni ile igslem uygulandi. En sik uygulama yeri sag internal
juguler vendi (%65,4). Altmis iki hastada 2 veya daha fazla ponksiyon
gerekti. Hastalarin %1,9'unda port cebi enfeksiyonu nedeni ile port
cikarild.

Sonug: Biz bu ¢aligmada port kateterizasyon deneyimimizi sunduk ve
ulusal literatlire katki sunmayi amagladik.

Anahtar kelimeler: Anestezi, komplikasyon, malignite, port

Introduction

Port catheter applications are permanent vascular access
applications that allow the administration of long-term,
intermittent treatments for intravenous chemotherapy,
long-term daily antiviral and antibiotic treatments, and
parenteral nutrition (1-3). The ports have a reservoir placed
in a pocket that opens into the subcutaneous tissue and
a catheter that enters the santal vein through a tunnel

opened under the skin and connected to this reservoir,
and can be placed in the chest, arms, thighs and, abdomen
depending on the vein that was catheterized (2). Early and
late complications may occur during the insertion or use of
port catheters, which provide great convenience for cancer
patients (4,5).

Port procedures in various hospitals in our country are
common interests of anesthesiologists, general surgeons,
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thoracic surgeons, pediatric surgeons, radiologists,
and cardiovascular surgeons; however, there is no final
consensus on this issue (1). In this study, we aimed
to present our clinical experience regarding our port
catheter applications in a hospital in eastern Turkey and to

contribute to the literature.

Materials and Methods

In this study, patients who were planned for long-term
chemotherapy and parenteral nutrition between April 2012
and August 2013 in the Medical Oncology Clinic of Van
Regional Training and Research Hospital and who were
placed a total implantable port by an anesthesiologist were
evaluated retrospectively after the approval of the local
ethics committee, dated 19.06.2015 and numbered 2015/4.

All patients were informed about both the intervention to
be performed and the complications before the procedure.
The mass, infection, and previously received radiotherapy
conditionsin the intervention area were recorded. While the
operation was planned under local anesthesia in all patients
who were conscious and could tolerate the procedure,
intravenous sedation was applied to patients with anxiety
and cooperation disorder. Intravenous ceftriaxone was
routinely administered to all patients one hour before the
procedure. The patients’ heart rhythm, peripheral oxygen
saturation (SpO,), and non-invasive blood pressure were
monitored in the operating room. Those with oxygen
saturation below 94% were given 2-3 Lt/min O,. For venous
port catheter implantation, local antisepsis was provided
to patients, 1% lidocaine (Jetokain Simplex® amp, Adeka,
[stanbul, Turkey) infiltration was applied to the puncture
site and port pocket area of all patients. Puncture was
performed by using the Seldinger technique after turning
the patient’s head slightly to the opposite direction when
internal jugular vein (IJV) was used.

In this technique, the neck veins were expected to fill in the
patient lying on their back. Patients whose veins collapsed
during inspiration were taken to the 15-20° Trendelenburg
position. Afterwards, the sternal and clavicular head of the
sternocleidomastoid muscle and the clavicula bone were
determined. The current triangle is located above the center
of the IJV. Catheterization was performed at the apex of the
existing triangle with a large 8-inch catheter. While the
finger was held to feel the artery slightly, the puncture was
performed at a 30-40 degree angle and directed towards the
nipple on the same side. Upon the detection of the vein, the
injector was removed and a one cm incision was performed,
in which the guidewire would be in the middle, and the vein

dilator and sheath were advanced over the guidewire with
circular movements. The vascular dilator and guidewire
were removed, the mouth of the sheath was closed, and the
catheter was advanced through the sheath according to the
length of the catheter. Then, the sheath was split in two and
peeled off by pulling it up and out. A 2-3 cm incision was
performed ensuring that port pocket was on the second
rib, and a subcutaneous pocket was created in accordance
with the reservoir dimensions by blunt dissection from the
incision caudal. After washing the port reservoir with 100
u/mL heparinized liquid, it was locked by connecting with
the catheter. The process took about 30 minutes from skin
cleansing to suturing.

In patients who underwent femoral vein and subclavian
catheterization, preparation and procedures after reaching
the venous path were the same as for IJV catheterization.
The subclavian vein (SV) extends behind the clavicle over
the first rib, towards the anterior scalene muscle insertion.
For puncture, the midpoint of the clavicle and the sternal
notch were determined first, and the needle was inserted
into the skin 1 cm below the midpoint of the clavicle. The
needle was then held in the horizontal plane and advanced
towards the back of the clavicle with the tip towards the
sternal notch.

For femoral vein catheterization, the femoral artery, 1-2 cm
below the inguinal ligament, was palpated and the needle
was inserted 1 cm medial to where the femoral artery was
palpated. Puncture was achieved by advancing the needle
upwards and inwards at an angle of 20-30 degrees with the
skin.

A port with a Braun® brand (Germany) titanium reservoir
body with a single lumen, ‘“Huber” needle was used
in all patients. The ports consisted of a reservoir body
with a single lumen attached to the catheter, while the
intravascular catheter part was made of silicone and
polyurethane like other central venous catheters. After
the intervention, posterior anterior chest radiography was
taken to check the port catheter location and to detect
possible hemopneumothorax, and the patients were called

for control examination one week after the procedure.

The hospital records of the patients were inspected for
their demographic data, primary diagnosis, port placement
indication, anesthesia method applied during the
procedure, location of the procedure, problems related to
the intervention, technique used, complications developed
during and after the intervention related to the port, and
the reasons for removal of the port.
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Patients who had abnormal bleeding diathesis and
thrombocyte count less than 50,000/ mm? and who did not
consent were excluded from the study.

Statistical Analysis

SPSS 15.0 for Windows program will be used for statistical
analysis. Descriptive statistics will be given as frequency
tables and cross tables for categorical variables, and
as mean, median, standard deviation, minimum and
maximum for numerical variables.

Results

Of the 156 patients included in the study, 95 (60.9%) were
male and 61 (39.1%) were female. The patients were in the
age range of 38-87 (median 67) years. Port catheterization
was applied to 153 of the patients (98.1%) since long-term
chemotherapy was planned due to malignancy, and to 3 of
the patients (1.9%) due to long-term parenteral nutrition.
Of the malignancy patients, 57 (37.3%) were esophagus,
whereas the 38 (24.8%) were stomach, 22 (14.4%) colon, 13
(8.5%) head and neck, 9 (5.9%) pancreas, 8 (5.2%) breast,
other 6 (3.9%) were solid and hematological malignancies.

Port catheterization was not successful in a single attempt
in 62 patients, requiring 2 or more attempts. The procedure
was performed through the right IJV in 102 (65.4%)
patients, the left [JVin 20 (12.8%) patients, the right SVin 31
(19.9%) patients, and the femoral vein in 3 (1.9%) patients.
Ultrasonography-guided IJV procedure was performed in
one of the patients due to failure despite multiple attempts.
Catheterization was performed through the right femoral
vein in 3 patients whose all trials were unsuccessful, and
the chamber was placed in the right lower-middle quadrant
of the abdomen. One of these patients was an obese patient
with a short, thick neck. One of the patients who had a
port inserted by femoral vein catheterization was a patient
in whom the guidewire could not be advanced despite
blood coming from the vascular puncture after multiple
trials. In the subsequent Doppler ultrasonography of this
patient, thrombosis was observed in the superior vena cava
including both the right and left SVs.

During the patient follow-up, 3 ports and port pockets
were removed due to infection. The first of these was
removed one month after the port was inserted and
Staphylococcus aureus grew in the culture taken. The
second port was removed 3 months after insertion, and
Coagulase negative staphylococcus grew in the culture.
The third port was removed 6 months after insertion and
Candida albicans grew in the culture. Sepsis due to port
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catheter infection was not developed. One of the cases was
treated conservatively, while two cases were treated with
tube thoracostomy. Complications such as arteriovenous
fistula, dislocation of the catheter, migration of the port
reservoir, and extravascular fluid leakage from the catheter,
which can be seen after port catheterization, were not
observed in our patients. Complications occurring during
and after the intervention are shown in Table 1.

Discussion

Cancer patients require multiple painful intravenous
interventions for cytotoxic agents, antibiotics, blood
products and nutritional supplements. Port applications
have been widely used in oncology since the 1980s to
eliminate this concern and provide patient comfort (6,7).
In the literature, Schwarz et al. (8) presented a series of 680
cancer patients with port catheter implantation and noted
that the port catheter procedure was well tolerated and
found comfortable by cancer patients. In the same study;,
they observed that the port catheter was functional in
90% of those who survived 1 year and in 70% of those who
survived 4 years (8). Barrios et al. (9) reported that it was
safe and advantageous for oncology patients in their series
of 218 patients.

In a study conducted in our country, Eldes et al. (10) presented
their port catheter experiences and reported 39.2% of
their patients were women. In this study, port applications
were applied by radiology specialists in the interventional
radiology unit (10). In our study, the practitioner was an
anesthesiologist and 39.1% of the patients were women.
In our study, the indication for patients with ports inserted
was malignancy at a rate of 98.9%, similar to the study of
Eldes et al. (10) Indian researchers reported that they most
frequently used port catheters for solid organ malignancies
with 38% breast cancer in their study.

Unlike our study, Eldes et al. (10) used ultrasonography or
fluoroscopy for venous catheterization and did not report

Table 1. Complications during and after port catheterization

n %
Arterial puncture 7 4.5
Pneumothorax 3 1.9
Cardiac dysrhythmia 4 2.6
Port pocket infection 3 1.9
Wound infection 2 1.3
Catheter thrombosis-venous thrombosis 2 1.3
Subcutaneous hematoma 2 1.3
Total 23 14.8
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arterial puncture and pneumothorax. In our study, venous
catheterization of 62 patients was unsuccessful in the first
attempt. Madabhavi et al. (6) reported catheter thrombosis
at a rate of 1% (n=1), early catheter infection at 4%, and
late catheter infection at 4% in their study. Also, 2% of
catheter displacement was found in their study. Madabhavi
et al. (6) administered antibiotics prophylactically to their
patients before port application. Barrios reported 1.7%
pneumothorax and 2.6% venous thrombosis in his study.
In the same study, port pocket infection at a rate of 2.2%
was detected and it was reported that such catheters were
removed. It was stated that sepsis developed in one of the
Barrios’s catheter-infected patients (9). In our study, the
rates of pneumothorax (1.9%) and port pocket infection
(1.9%) were similar to the Barrios’ study, and the rate of
venous thrombosis (1.3%) was lower. Our study showed no
sepsis development in our patients with catheter infection.
Similar to the study of Madabhavi et al. (6) we administered
prophylactic antibiotics to all patients before the procedure.
Our findings regarding the complication rates show that
the use of imaging methods will decrease the complication
rates such as arterial puncture and pneumothorax and
increase the comfort of the procedure.

Conclusion

We presented a limited series of patients in which port
catheter application, ensuring comfort in the treatment of
patients by providing long-term venous vascular access,
was applied by an anesthesiologist in our center. We believe
that increasing the experience of using ultrasonography in
clinics other than radiology during some clinical situations
and procedures will decrease the number of interventions
and complications.
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Objective: Coronavirus disease-2019 (COVID-19) pandemic has
negatively affected the psychology of the society. In this study, it was
aimed to determine the stress, anxiety and depression levels in pregnant
women during the COVID-19 pandemic and to investigate the delivery
method attitudes using various scales.

Method: The study included 151 pregnant women admitted to the
obstetrics and gynecology clinic of our tertiary hospital for follow-up.
A 31-question questionnaire containing demographic information and
questions about COVID-19, impact of event scale (IES-R), depression
anxiety stress scale-21 (DASS-21) and revised pregnancy-related anxiety
questionnaire-revised (PRAQ-R) scales were applied.

Results: According to the classifications made in DASS-21 subgroups,
16.5% of the pregnant women had severe or extreme depression, 351%
had severe or extreme anxiety, 11.2% had severe or extreme stress level.
The mean IES-R and PRAQ-R scores were found to be significantly
higher in those under 35 years of age than those aged 35 years and
over (p=0.02 and p=0.01, respectively). PRAQ-R (p<0.001), DASS-21
total (p=0.019), DASS-21 anxiety (p=0.012) and DASS-21 stress (p=0.014)
scores were significantly higher in those who had their first pregnancy
compared to experienced pregnant women.

Conclusion: In the present study, it was determined that the pandemic
had a negative effect on the depression, anxiety and stress levels of
pregnant women, and this effect was higher especially in younger
pregnant women and in those experiencing their first pregnancy.

Keywords: Anxiety, COVID-19, depression, pandemic, pregnancy

Amag: Koronaviris hastaligi-2019 (COVID-19) salgini  toplumun
psikolojisini olumsuz etkilemistir. Bu calismada, gebelerde COVID-19
salgini sirasinda yasanan stres, anksiyete ve depresyon dizeylerinin
belirlenmesi ve ¢esitli dlgeklerle dogum yontemi tutumlarinin incelenmesi
amaglanmistir.

Yontem: Calismaya Uglincli basamak hastanemizin kadin hastaliklari
ve dogum Kklinigine takip igin basvuran 151 gebe dahil edildi. Gebelerin
hepsine demografik bilgilerini iceren ve COVID-19, olay etkisi Olgegi
(IES-R), depresyon anksiyetesi stres olgcegi-21 (DASS-21) ve gozden
gegirilmis gebelikle ilgili anksiyete anketi (PRAQ-R) ile ilgili sorulari igeren
31 soruluk bir anket uygulandi.

Bulgular: DASS-21 alt gruplarinda yapilan siniflandirmalara gore,
gebelerin %16,5'1 siddetli veya asirn depresyon, %35'i siddetli veya
asir anksiyete, %11,2'si siddetli veya asirn stres dlzeyine sahipti. Otuz
bes yasin altindakilerde ortalama IES-R ve PRAQ-R puanlari 35 yas ve
Uzerindekilere gore anlamli derecede ylksek bulundu (sirasiyla p=0,02
ve p=0,01). ilk defa hamile olanlarda PRAQ-R (p<0,001), DASS-21 toplam
(p=0,019), DASS-21 anksiyete (p=0,012) ve DASS-21 stres (p=0,014)
puanlari daha once gebelik gegiren kadinlara gore yutksekti.

Sonug: Bu galismada, salginin gebelerin depresyon, anksiyete ve stres
diizeylerini olumsuz etkiledigi, bu etkinin 6zellikle geng gebelerde ve ilk
gebeligini yasayanlarda daha da ytksek oldugu tespit edilmistir.

Anahtar kelimeler: Anksiyete, COVID-19, depresyon, hamilelik, pandemi
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Introduction

Pregnancy is a condition in which psychological sensitivity
increases due to many hormonal and physiological factors.
The threshold value for psychological disorders may
decrease and abnormal psychological conditions can be
seen more frequently in pregnancy (1,2). Psychological
disorders that can be seen during pregnancy can mostly
be well tolerated. However, in some cases, the excessive
increase of the level of these disorders can lead to adverse
situations and complications for the pregnant woman,
pregnancy and the baby. Therefore, the psychological status
of pregnant women should be closely followed up (1-3).

Various scales have been created to determine the
psychological conditions, the presence of stress, anxiety
and depression, and their levels in pregnant women (4).
Some of these scales measure the psychological effects of
environmental events on pregnant women, while others
only determine the levels of anxiety about pregnancy
and baby. The mental state of a pregnant determined by
these scales can provide the necessary precautions to be
taken more appropriately and early and an appropriate
rehabilitation program to be implemented (4,5).

Coronavirus disease-2019 (COVID-19), known as the new
coronavirus disease, has caused a major pandemic in 2020
and 2021. The COVID-19 pandemic has negatively affected
the psychology of the pregnant women (6). In this study; it
was aimed to determine the stress, anxiety and depression
levels of pregnant women during the COVID-19 pandemic
using various scales.

Materials and Methods

Approval was obtained from the University of Medipol
Ethics Committee for non-interventional clinical trials
within our institution (date: 02.01.2020; number: 001212).
It was made with the permission of the Ministry of Health
(2020-05-19T13_03_28). Written informed consent was
obtained from all participants.

Patients

The study included 151 pregnant women who were
admitted to the gynecology and obstetrics clinic of our
tertiary care hospital for follow-up purposes and who had
no health problems. Pregnant women who developed
pregnancy-related complications, who had a previous
history of psychiatric disease, and who had a history of a
chronic disease were excluded from the study. All of these
151 patients were followed by the same author until the end
of pregnancy.

Some scales have been developed to determine the levels
of anxiety and depression in pregnant women. While these
scales may have some advantages over each other, they may
also have some shortcomings (7). Therefore, four separate
scales were used in the present study and the effects of
COVID-19 on pregnant women were tried to be determined
from different aspects. A survey of 31 questions including
demographic information and questions about COVID-19,
impact of event scale (IES-R), depression anxiety stress
scale-21 (DASS-21) and revised pregnancy-related anxiety
questionnaire-revised (PRAQ-R) scales were applied to all
participants. The scales were evaluated and analyzed by an
experienced psychiatrist.

IES-R

IES-R is a scale that defines trauma-related psychological
effects. It consists of 22 questions in total and is scored as
never (0), a little (1), more or less (2), quite (3), and extreme
(4). In this study, the main event was identified as the
COVID-19 pandemic and questions were asked. Higher
score means higher level of exposure (5,8).

Scores are classified as follows:

24-32: Those with these high scores, who do not have full
post-traumatic stress disorder (PTSD), will have partial
PTSD or at least some of the symptoms (9).

33-38: This represents the best cutoff for a probable
diagnosis of PTSD (10).

39 and above: This is high enough to suppress your immune
system’s functioning (even 10 years after an impact event)
(11).

DASS-21

DASS-21 is a questionnaire consisting of 21 questions
about depression, anxiety and stress. The questions are
scored as never (0), sometimes or occasionally (1), quite
often (2) and always (3). Accordingly, each category was
classified as normal, mild, moderate, severe and extreme
(7,12). “Severe” was evaluated as 11 points and above in the
depression subscale, as 8 points and above in the anxiety
subscale, and as 13 points and above in the stress subscale.

PRAQ-R

PRAQ-R is a questionnaire consisting of 10 questions
determining the anxiety levels of pregnant women related
to pregnancy, birth and baby. The questions are scored as
“strongly disagree” (1), “disagree” (2), “slightly agree”
(3), “agree” (4) and “strongly agree”’ (5). The score can be
between 10 and 50 points. Higher score means higher level
of exposure (13,14).
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Statistical Analysis

All statistical analyses in the study were done using SPSS
25.0 software (IBM SPSS, Chicago, IL, USA). Descriptive
data were given as numbers and percentages. In terms of
categorical variables, comparisons between groups were
made with the Pearson’s chi-square test and Fisher’s
Exact test. Whether continuous variables were suitable for
normal distribution was confirmed by the Kolmogorov-
Smirnov test. The differences between the groups in terms
of continuous variables were analyzed using the Student’s
t-test, and the comparison of mean values between multiple
groups by variance analysis. The relationship between
continuous variables was tested using the Spearman’s
correlation analysis. The results were evaluated within
the 95% confidence interval, and p<0.05 values were
considered significant. Bonferroni correction was made
where appropriate.

Results

The median age of the pregnant women included in the
study was 30 years (22-44 years, minimum-maximum).
A total of 129 women were under the age of 35 years, and
22 of them were 35 years old or older. The median week of
gestation in women was 28 weeks (10-39 weeks, minimum-
maximum) (Table 1).

In women, the mean total IES-R score was 24.9+12.2, the
mean total PRAQ-R score was 27.4+7.4, the mean total
DASS-21 score was 9.7+7.7. Among the DASS-21 subgroups,
the mean depression score was 2.8+2.8, the anxiety score
was 2.8+2.6, and the stress score was 4.1+3.2 (Table 1).

Table 1. The mean values of age, gestational week and total
score percentages

Mean SD Minimum  Maximum
Age (years) 30 - 22 44
(Median)
Pregnancy week 28 - 10 39
(week) (Median)
IES-R 249 12.2 0 53
PRAQ-R 274 74 M 49
DASS-21 9.7 77 0 38
DASS-21 2.8 2.8 0 15
depression score
DASS-21 anxiety 2.8 2.6 0 1
score
DASS-21 stress 41 3.2 0 13

score

IES-R: Impact of events scale, PRAQ-R: Pregnancy-related anxiety questionnaire,
DASS-21: Depression anxiety stress scale-21, SD: Standard deviation
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A total of 72.8% of the women had a university or higher
education, 57% were working in a paid job. According to the
classifications made in DASS-21 subgroups, 16.5% of the
pregnant women had severe or extreme depression, 35.1%
had severe or extreme anxiety, 11.2% had severe or extreme
stress level. The rate of pregnant women who changed
hospitals or physicians due to COVID-19 was 21.2% (Table
2).

The mean IES-R and PRAQ-R scores were found to be
significantly higher in those under 35 years of age than those
aged 35 years and over (p=0.02 and p=0.01, respectively).
There was no difference in scale scores between the group
with a family diagnosed with COVID-19 and the group with
no relatives with COVID-19. DASS-21 (p=0.019), PRAQ-R
(p<0.001), DASS-21 anxiety (p=0.012) and DASS-21 stress
(p=0.014) scores were significantly higher in those who
were experiencing their first pregnancy (Table 3).

There was no significant difference between education
and job groups in terms of scale scores. PRAQ-R score
was significantly higher in those living on minimum wage
compared to other groups (p=0.011). The IES-R and DASS-
21 scores were significantly lower in those who said they
had sufficient or fair knowledge about COVID-19 than those
who said they had little or moderate knowledge (p=0.022
and p=0.001, respectively) (Table 4).

Scale scores were found to be significantly correlated with
each other in correlation analysis. Week of gestation was
significantly correlated only with the IES-R score (p=0.016;
r=0.185) (Table 5).

It was seen that the highest scores in the IES-R scale
belonged to the perceptions about the pandemic, the
DASS-21 scale to the unreasonable fears, and the PRAQ-R
scale to the questions about pain, birth and baby’s health.
According to all scales, the anxiety about a possible harm
to the baby and not getting medical help were found to be
significant during the pandemic period (Table 6).

Discussion

In this study, it was determined that the pandemic had a
negative effect on the depression, anxiety and stress levels
of pregnant women, and this effect was higher especially
in younger pregnant women and in those experiencing
their first pregnancy. Therefore, women who are thinking
of pregnancy during the pandemic process should be
given information about the effects of the COVID-19 virus
on pregnancy and support should be provided to reduce
anxiety.
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Table 2. Distributions of some variables and DASS-21
subgroups according to some variables
Age p

Education status <35 years 235 years
Primary school 9 6.0 IES-R 25.91+11.5 19.4£14.2 0.020
High school 32 21.2 PRAQ-R 2817 23.7£91 0.010
University 100 66.2 DASS-21 9.9%77 75174 0.166
Postgraduate 8 5.3 DASS-21depression score  6*5 4.9%51 0.346
Doctorate 2 1.3 (%)
Working condition DASS-21 anxiety score (%) 6.8+5.5 51+5.2 0164
Self employed 8 53 DASS-21 stress score (%)  7+5.3 4,9+4.8 0.088
Paid employee 78 517 COVID-19 in the family p
Not working 65 43.0 Present Absent
COVID-19 in the family 10 6.6 IES-R 23.4%12.2 251%+12.2 0.675
Changing physician/hospital due to COVID-19 32 21.2 PRAQ-R 29.6%+5.3 27.3£76 0.356
Anxiety of getting COVID-19 DASS-21 12.4+6.8 9.3+77 0.224
Extreme 4 26 DASS-21 depression score  7.2+4.4 5715 0.376
Very 10 6.6 (%)
Moderate 73 483 DASS-21 anxiety score (%) 89+4.4 6.4t5.5 0164
Little 47 311 DASS-21 stress score (%)  8.7+5.2 6.5%5.2 0.208
None 17 13 Parity P
Anxiety about harm to the baby 0-1 2-4
Extreme 18 1.9 IES-R 2671125 23.6+11.8 0124
Very 43 28.5 PRAQ-R 30147 255472 <0.001
Moderate 55 36.4 DASS-21 1.2£8.4 8.3+6.8 0.019
Little 25 16.6 DASS-21 depression score  6.7+5.4 5.2+4.6 0.064
None 10 6.6 %) i
DASS-21 subgroups n % DASS-21 anxiety score (%) 7816 5.6+4.8 0.012
DASS-21 depression DASS-21 stress score (%)  7.9+57 5.8+4.7 0.014

Independent samples t-test was used. IES-R: Impact of events scale, PRAQ-R:
Extreme 12 79 Pregnancy-related anxiety questionnaire, DASS-21: Depression anxiety stress
Severe 13 8.6 scale-21, COVID-19: Coronavirus disease-2019
Moderate 28 18.5
Mild 29 19.2 The COVID-19 pandemic has been a major public issue
Normal 69 457 in terms of mental health (15). In a large-scale study;, it
DASS-21 anxiety was found that during the COVID-19 pandemic, pregnant
Extreme 32 21.2 women showed a significantly higher rate of depression
Severe 21 13.9 and anxiety symptoms, dissociative symptoms, and PTSD
Moderate 28 18.5 symptoms compared to pregnant women before COVID-19
Mild 21 13.9 (16). Studies have reported that the level of depression and
Normal 49 32,5 anxiety in pregnant women increased significantly during
DASS-21 stress the COVID-19 pandemic (17-19). In this study, the mean
Extreme 7 4.6 IES-R, DASS-21 and PRAQ-R scores in women show that
Severe 10 6.6 the COVID-19 pandemic causes an increase in anxiety,
Moderate 27 179 depression and stress levels in pregnant women. However,
Mild 14 9.3 the fact that the PRAQ-R scale score is much higher than the
Normal 93 61.6 other survey scores means that the pregnant women are
DASS-21: Depression anxiety stress scale-21, COVID-19: Coronavirus in a state of stress associated with their pregnancy rather
disease-2019

than anxiety against COVID-19. All these findings show
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Table 4. Comparisons between mean score percentages by
variables (mean * SD)

IES-R PRAQ-R DASS-21
Education level p 0.735 0.706 0.308
Primary/high school 255+109 2718 8.5%6.1
University or higher 248+12.6 27.6%73 9.9+8.2
Income level (5 p 0.942 0.011* 0.724
groups)
Working status p 0.615 016 012
Self employed 22,3183 261178 57+4.4
Paid employee 24.4+12.2 28.7%8 10.6£8.6
Not working 259+12.6 26.3%£6.7 8.91+6.6
Knowledge level p 0.022 0.099 0.001
Little/moderate 28,6123 29.2+71 12,2174
Sufficient/quite 23.6111.8  26.9175 8,575

One-Way ANOVA method was used. *Higher in the minimum wage group
compared to other groups. IES-R: Impact of events scale, PRAQ-R: Pregnancy-
related anxiety questionnaire, DASS-21: Depression anxiety stress scale-21, SD:
Standard deviation

Table 5. Correlation analysis between gestational week
and scale total scores

Gestational IES-R DASS-21
week
IES-R r 0.185 - -
p 0.016 - -
DASS-21 r 0132 0.696 -
p 0.085 <0.001 -
PRAQ-R r 0.008 0.348 0.454
p 0.920 <0.001 <0.001

IES-R: Impact of events scale, PRAQ-R: Pregnancy-related anxiety questionnaire,
DASS-21: Depression anxiety stress scale-21

that the COVID-19 pandemic generally causes negative
psychological effects in pregnant women.

It has been found that younger age in pregnant women
is associated with a higher rate of maternal psychological
stress disorder caused by COVID-19 (16). Wu et al. (20)
found that pregnant women under 35 years of age had a
higher risk of depression and anxiety during the pandemic
period. Dagklis et al. (21) found that pregnant women aged
35years and over had a 1.1-fold higher risk of anxiety caused
by COVID-19 compared to those under the age of 35 years.
In the present study, the mean IES-R score, PRAQ-R score
and DASS-21 stress score were found to be significantly
higher in women under the age of 35 years. These findings
show that younger pregnant women are significantly more
affected by the psychology of the COVID-19 pandemic, and
that these pregnant women have a higher risk for increase
in anxiety, depression and stress levels.
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It has been found that low education level in pregnant
women is associated with a higher rate of maternal
psychological stress disorder caused by COVID-19 (18).
Durankus and Aksu (19) found that pregnant women with
more education years had a lower level of depression.
However, we did not find any difference between education
groups. Similarly, Dong et al. (22) reported that there was
no relationship between educational status and anxiety.

It has been stated that low income in pregnant women is
associated with a higher rate of maternal psychological
stress disorder caused by COVID-19 (16). Wu et al. (20)
found that pregnant women with middle income had a
higher risk of depression and anxiety during the pandemic.
In the present study, the PRAQ-R score was significantly
higher in the lowest income group living on the minimum
wage compared to the other groups. This has shown us that
the COVID-19 pandemic has a more negative psychological
effect, especially in pregnant women with low income.

We found that COVID-19 had a more negative effect on the
generally high stresslevels of pregnant women experiencing
the first pregnancy, and that these pregnant women were
particularly concerned about their pregnancies and their
children to be born. However, it has been reported that
COVID-19 causes more negative psychological effects in
pregnant women with more children (19). Dagklis et al.
(21) reported that those with higher number of pregnancies
had a 1.2-fold higher risk of anxiety caused by COVID-19
compared to women with first pregnancy. Conversely,
Wu et al. (20) found that women experiencing the first
pregnancy had a higher risk of depression and anxiety
during the pandemic. According to these findings, it can be
thought that the main concern in pregnant women with a
high number of children is the pregnancy itself and not the
child to be born, but their present children.

It has been stated that there is no significant relationship
between the level of knowledge about COVID-19 and
depression level caused by COVID-19 in pregnant women
(19). In the present study, those who said they had
sufficient or fair knowledge about COVID-19 were found
to be significantly lower than those who said they had
little or moderate knowledge in all three scales. The fact
that the anxiety and depression scores due to COVID-19
are significantly lower in pregnant women who think
that they have more knowledge may suggest that the
information will have a positive effect on the psychological
mood. Additionally, the rate of pregnant women infected
by COVID-19 in their family was 6.6%. Although all scores
were high in all of these cases, no statistical difference was



Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

Ciler Eren and Giimiis Sanh
The Psychological Effect of COVID-19 on Pregnants

Table 6. The mean scores according to the groups of concern about harm to the baby and the groups of anxiety not to get

medical help

Groups of anxiety about harm to the baby

None A little Moderate Very much Extreme p
IES-R total score 6.8£6.5 21.6£8.7 23,711 27.7¥M 36.81+10.4 <0.001
PRAQ-R total score 17.4+78 25.6+5.3 25.8+5.3 30.6%6.7 33.2+8.6 <0.001
DASS-21 total score 1.3£21 75%6.7 8.316 11.6+8 17.31£8.2 <0.001
DASS-21depression  0.3+0.7 25%3.3 25%2.2 3.3%13.2 4,612.6 0.001
DASS-21 anxiety 0.2+0.4 1712 24%2.2 3.4%2.3 5.8%3.2 <0.001
DASS-21 stress 0.8£1.8 3.3+2.6 3.4+2.6 4,9+3.3 6.9+3.6 <0.001

Groups of anxiety about not getting medical help

None A little Moderate Very much Extreme p
IES-R total score 2111 271+£9.2 33.7+£10.9 30+0 42.2+12.6 <0.001
PRAQ-R total score 25,6172 30+6.5 29.416.5 40+0 36%6.7 <0.001
DASS-21 total score 75%5.9 13.6+8.8 12,7£9.3 4+0 17.2%91 <0.001
DASS-21depression  21+2 4.3+3.6 3.8%+3.5 0+0 4,8+3 <0.001
DASS-21 anxiety 21%21 4%3 3.9%31 3+0 5%3 <0.001
DASS-21 stress 3.3x2.7 5.3%+3.7 5+3.5 1£0 74%3.9 0.001

IES-R: Impact of events scale, PRAQ-R: Pregnancy-related anxiety questionnaire, DASS-21: Depression anxiety stress scale-21

observed. However, it was observed that this did not affect
the overall depression, stress and anxiety scores.

Dong et al. (22), in their study with 156 pregnant women,
found no significant correlation between week of pregnancy
and level of depression caused by COVID-19. In another
study, it was found that anxiety level increased in the later
trimesters (21). In the present study, in the correlation
analysis performed, gestational week was found to be
significantly correlated only with the IES-R score. These
findings may show that pregnant women whose births
were approaching may have been affected more negatively
by the COVID-19 pandemic compared to the scale of the
effects of the events.

Wu et al. (20) found that pregnant women working full-
time have a higher risk of depression and anxiety during
the pandemic. In the present study, there was no significant
difference between the job groups in terms of scale scores.
It may be more appropriate to evaluate the relationship
of the job situation with the psychology of the COVID-19
pandemic together with the economic and social rights and
socioeconomic status of pregnant women in each country.

In this study;, it was observed that 35.1% of pregnant women
had severe or very severe anxiety about harm to the baby
due to COVID-19. Yang et al. (6) reported this rate as
7.8%. Ravaldi et al. (23) reported the rate of patients with
anxiety symptoms as 21.7%. Corbett et al. (18) found that

during the COVID-19 pandemic process, pregnant women
experienced the most anxiety about their elderly relatives,
children and unborn babies, respectively. Additionally, they
found that pregnant women had least but still significant
anxiety about their own health. Fakari and Simbar (24) also
reported that pregnant women were most anxious about
their relatives and unborn babies during the COVID-19
pandemic, and they determined that these pregnant
women were hesitant to go to the hospital for controls.
Studies show that, similar to our study, the proportion
of pregnant women concerned about the health of their
unborn babies is high (17,23).

It was seen that the highest scores in the IES-R scale
belonged to the rate of thinking about the pandemic. This
finding shows that pregnant women are aware of that the
COVID-19 pandemic disturbs them, they unintentionally
think about this pandemic and try to avoid this thought. It
was observed that the highest scores in the DASS-21 scale
belong to unreasonable fears. This finding may indicate that
COVID-19 causes a negligible but significant deterioration
in mental health of pregnant women. In the PRAQ-R scale,
it was observed that the highest scores were related to pain,
birth and the health of the baby. These items do not appear
to be directly related to the COVID-19 pandemic. Scale
scores were found to be significantly correlated with each
other in correlation analysis. This finding shows that the
scales are in accordance with each other.
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Study Limitations

There were some limitations in the present study. Since the
present study was planned on a cross-sectional and scale
basis, the changes in the psychological states of pregnant
women after pregnancy were not observed and evaluation
could not be made on this issue.

Conclusion

The COVID-19 pandemic is deeply affecting the mental
health of pregnant women, and pregnancy-specific anxiety
changes seem to be caused by factors independent of
pregnancy. This study is one of the few studies examining
the psychological effects of the COVID-19 pandemic in
pregnant women with scale data. It was determined that
the pandemic had a negative effect on the depression,
anxiety and stress levels of pregnant women, and this effect
was higher especially in younger pregnant women and in
those experiencing their first pregnancy.
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Objective: There is a need for inexpensive, reliable and readily available
biomarkers in the early diagnosis and prediction of mortality, morbidity
and treatment response in colorectal cancer (CRC). In our study, it was
aimed to compare mean platelet volume (MPV), red cell distribution
width (RDW) and neutrophil-lymphocyte ratio (NLR) measurements in
operated and non-operated patients with the diagnosis of CRC.

Method: In our study, we retrospectively reviewed 52 patients (including
26 operated patients and 26 non-operated patients) diagnosed as
CRC with colonoscopic biopsy at endoscopy unit of gastroenterology
department between 2016 and 2019. We extracted and compared
demographic, colonoscopy, clinical, laboratory and surgical data in both
groups.

Results: In our study, the mean age (60.04 years and 6419 years,
respectively) and gender distribution (female: male, 12/16 and 10/14,
respectively) were comparable in operated and non-operated patients
with CRC. MPV, RDW and NLR measurements were found to be
significantly lower in patients who underwent surgery (operated) when
compared to non-operated patients (p<0.001, p=0.026 and p<0.001,
respectively).

Conclusion: There is strong evidence suggesting that inflammation
plays a role in the pathogenesis of many disorders including malignancy.
In our study, it was found that inflammatory markers, namely MPV, RDW
and NLR values, were lower after surgery which removed tumor; thus,
inflammation. These biomarkers can be suggestive for early diagnosis in
CRC as well as response to surgical treatment.

Keywords: NLR (neutrophil-lymphocyte ratio), MPV (mean platelet
volume), RDW (red cell distribution width), operation, colorectal
adenocarcinoma

Amag: Kolorektal kanserin (KRK) erken tanisinda, mortalite, morbidite ve
tedavi yanitinin tahmin edilmesinde kolayca ulasilabilir, ucuz ve gtivenilir
biyobelirteclere ihtiya¢ vardir. Calismamizda KRK tanisi ile opere olan
ve opere olmayan hastalarin ortalama trombosit hacmi (MPV), eritrosit
dagiim genigligi (RDW) ve notrofil-lenfosit orani (NLR) olgtmlerini
karsilagtirmak amaglanmistir.

Yontem: Calismamizda 2016-2019 yillari arasinda  hastanemiz
gastroenteroloji  klinigi, endoskopi Utnitemizde kolonoskopik biyopsi
ile KRK tanisi alan ve 26'si opere, 26'si non-opere toplam 52 hasta
incelenmistir. Her iki hasta grubuna ait demografik, kolonoskopik, klinik,
laboratuvar ve operasyonel bilgiler restrosepektif olarak irdelenmis ve
karsilagtinimistir.

Bulgular: Calismamizda opere ve non-opere KRK hastalarin yas
ortalamalari (60,04 ve 64,19 yas) ve cinsiyet (kadin/erkek: 12/16 ve 10/14)
ozellikleri birbirine benzerdi. Opere olarak cerrahi tedavi uygulanan
hastalarin, cerrahi tedavi olmayan non-opere hastalara gore MPV, RDW
ve NLR olglimleri istatistiksel olarak anlamli olglide dlsik saptandi
(p<0,001, p=0,026, p<0,001).

Sonug: Kronik enflamasyonun, malignite dahil birgok hastaligin
patogenezinde rol oynadidina dair gliglu kanitlar mevcuttur. Calismamizda
arastirdigimiz enflamatuvar gostergeler olan MPV, RDW ve NLR
duizeylerinin, timorin ve dolayisiyla enflamasyonun ortadan kalkmasina
neden olan operasyon sonrasi dlistuk duzeylerde oldugu saptanmistir. Bu
biyobelirtecler KRK erken tanisi igin fikir verebilecegi gibi, cerrahi tedavi
yaniti hakkinda da bilgi verebilir.

Anahtar kelimeler: NLR (notrofil-lenfosit orani), MPV (ortalama
trombosit hacmi), RDW (eritrosit dagilim genisligi), operasyon, kolorektal
adeno karsinom
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Introduction

Colorectal cancer (CRC) is the third most common cancer
whereas fourth most common cause of cancer-related
mortality worldwide (1). As similar to many other cancers,
the likelihood of successful treatment is increased if
diagnosed early (2). Although colonoscopy remains to be
the most effective modality in detecting CRC, inconvenient
experience, risk of complication and higher costs limit
its use in screening settings (3,4). In CRC, fecal occult
blood test and fecal immunochemical test are most
commonly used biomarkers in CRC screening. However,
the sensitivity of these tests is variable as they are affected
from diet and unable to distinguish between upper and
lower gastrointestinal bleeding (5,6). Despite apparent
improvements in the diagnosis and treatment of CRC in
recent years, the diagnosis is still made at advanced stages
in majority of patients, resulting in poor prognosis. Thus,
there is a need for biomarkers that improve survival and
inform early diagnosis, treatment response and prognosis.
There are clinical studies investigating non-invasive,
readily available and inexpensive tumor biomarkers with
high accuracy. These are mostly molecules that show
elevated levels with inflammation and immune reactions.
Chronic inflammation has been linked with many immune
reactions, a number of disease and poor outcomes. In
recent studies, growing evidence shows that inflammation
and immune response play pivotal role in the development
and progression of several cancers including CRC (7-9).
It has been reported that inflammation can lead to CRC
development through increased production of leukocyte-
derived cytokines and reactive oxygen species resulting
in DNA damage and subsequent dysplasia. In addition,
inflammation may lead tumoral cell proliferation and
promote angiogenesis (10). Systemic inflammation
markers such as C-reactive protein, neutrophil-lymphocyte
ratio (NLR), mean platelet volume (MPV) and red cell
distribution width (RDW) were investigated in several
studies and it was reported that the levels of these molecules
were elevated in some cancers including CRC and that they
were associated with poor differentiation, poor prognosis
and mortality (11-17). These biomarkers can be analyzed
in almost all healthcare facilities, which can be measured
from peripheral blood samples using complete blood
count (CBC) test. Neutrophils represent a large subclass
of leukocytes. In carcinogenesis process, there was an
increase in NLR due to increased neutrophil count and
decreased lymphocyte count in peripheral blood (18). MPV,
a marker for platelet size and activity, is accepted as an
inflammatory marker in cardiovascular, cerebrovascular,

rheumatoid and gastroenterological disorders. In addition,
there are studies supporting that MPV can be a marker for
early diagnosis in gastric, pancreatic, hepatocellular cancer
and CRC (13,18,19). RDW is a parameter that represents
size heterogeneity of red blood cells, which is used to
discriminate several anemia types. In recent studies, it has
been reported that RDW is a biochemical marker associated
with many chronic inflammatory and cardiovascular
disease and that it may be used as a prognostic marker in
several cancers such as lung cancer, esophagus cancer,
gastric cancer, hepatocellular carcinoma and breast cancer
(20-22). Thus, it is reasonable to anticipate that treatment
or surgical removal of tumor would cause decrease in these
biomarkers. In a few studies, it was reported that NLR,
platelet: lymphocyte ratio (PLR) and MPV values were
regressed following surgical tumor resection in CRC when
compared to preoperative values (13,19). The aim of this
study was to elucidate effectiveness and capability of MPV,
NLR and RDW as non-invasive diagnostic biomarkers in
CRC and to investigate reduction anticipated in the markers
following surgical treatment.

Materials and Methods

In this study, we retrospectively reviewed demographic,
colonoscopic, clinical,laboratorydataandhistopathological
features in 52 patients (aged >18 years) who were
diagnosed as colorectal adenocarcinoma by colonoscopic
biopsy performed for any reason in our endoscopy unit of
gastroenterology department between 2016 and 2019. Of
these patients, 26 were diagnosed as CRC in our endoscopy
unitbut notreceived any treatment (non-operated patients)
while 26 patients were diagnosed as CRC in our endoscopy
unit and followed in our outpatient clinic after surgery
performed in different hospitals (operated patients). In our
study, primary objective was to compare MPV, NLR and
RDW values extracted from CBC studied in our laboratory
between operated and non-operated ones. Blood samples
(2 mL) were drawn from cubital vein following 8-hour
fasting. Blood samples coagulated using EDTA were
analyzed by hematology analyzer within 2-4 hours. The
MPV and RDW results were directly extracted from CBC
report while NLR was calculated by dividing absolute
neutrophil count with absolute lymphocyte count. The
normal values were 6-10 fL for MPV and 12-16% for RDW.
The colonoscopy (Fujinon, ED550 colonoscopy device,
Japan) was performed following 24-hour colon preparation
and 8-hour fasting under sedation-analgesia supervised
by an anesthesiologist. Multiple biopsies were taken from
lesions seen during colonoscopy. The biopsy specimens
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were placed in 10% formalin and sent to histopathology
laboratory. There were comorbid diabetes mellitus,
hypertension and chronic ischemic heart diseases. The
patients with a history of secondary malignancy, patients
with metastatic CRC, patients with fatal outcome at any
time, those received blood product transfusion within prior
6 months and patients who underwent chemotherapy and
radiotherapy were excluded. The study was approved by
Institutional Ethics Committee.

Statistical Analysis

Continuous variables were presented as descriptive
statistics (mean, standard deviation, minimum, median,
maximum). Categorical variables were presented in
frequency and percentage. The Mann-Whitney U test was
used to compare two independent, continuous variables
with skewed distribution. The Spearman’s rho correlation
test was used to assess the relationship between two
continuous variables with skewed distribution. Statistical
significance level was set as 0.05. All statistical analyses
were performed using the MedCalc Statistical Software
version 12.7.7 (MedCalc Software bvba, Ostend, Belgium;
http://www.medcalc.org; 2013).

Results

The study included 52 patients. The mean age was 62.12+12.5
years. There were 30 men and 22 women. Of 52 patients,
26 (50%) were non-operated CRC patients while 26 (50%)
were operated CRC patients. The mean age was 60.04 years
(35-71) in the operated group whereas 64.19 years (44-88)
in the non-operated group. There were 12 women and 16
men in the operated group whereas 10 women and 14 men
in the non-operated group. Sigmoid colon (n=19, 36.5%)
and rectum (n=12, 23.1%) were found as the most common
CRC localization cited in colonoscopy reports (Table 1).
Table 2 summarizes the mean hemoglobin, MPC, RDW and
NLR values of all patients included. Table 3 and Figure 1
summarize the comparison of mean MPV, RDW and NLR
measurements between the operated and non-operated
groups. The mean MPV, RDW and NLR measurements were
found to be significantly lower in operated patients when
compared to non-operated patients (p<0.001, p=0.026
and p<0.001, respectively). A significant correlation was
detected in hemoglobin measurements of groups (p=0.010)
and hemoglobin value was found to be higher in the
operated group (Table 3, Figure 1).
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Table 1. Demographics and tumor locations

Mean £+ SD Med (min-max)
Age (year) 62.12+12.5 64 (35-88)
N %
Operation  Operated 26 50.0
Non-operated 26 50.0
Gender Male 30 577
Female 22 423
Location Rectum 12 231
Sigmoid colon 19 36.5
Descending colon 6 1.5
Transverse colon 7 13.5
Ascending colon 5 9.6
Cecum 3 5.8

SD: Standard deviation

Table 2. The average of Hb, MPV, RDW, NLR

Mean + SD Med (min-max)
Hb (gr/dL) 12.1+1.6 12.3 (8.9-14.8)
MPV (fL) 9.09+1.64 9.2 (5.7-12.3)
RDW (%) 15.4+3.83 14.5 (8.7-27.2)
NLR 2.42+0.94 2.39 (0.68-4.57)

SD: Standard deviation, Hb: Hemoglobin, MPV: Mean platelet volume, RDW:
Red cell distribution width, NLR: Neutrophil-lymphocyte ratio

Discussion

The role of chronic inflammation has been extensively
investigated in the carcinogenesis. In a study by Itzkowitz
and Yio (9), it was reported that chronic inflammation led
to CRC development without classical adenoma-carcinoma
sequence in patients with inflammatory bowel disease (IBD).
In addition, in a study supporting this assumption, Burr et
al. (23) showed that non-steroidal anti-inflammatory drugs
decreased CRC risk by decreasing systemic inflammation
in IBD patients. Systemic inflammation is very important
in early cancer development (24). Neutrophils provoke
proliferation of tumor cells, angiogenesis and metastasis
by activating production of growth factors such as vascular
endothelial growth factor and PK2/Bv8 and cytokines such
as IL-1, IL-6 and tumor necrosis factor (25,26).

NLR has been proposed as a good marker for systemic,
low-grade inflammation which is associated with poorer
prognosis in many diseases (27,28). In a meta-analysis on
prognostic effect of NLR in several solid tumors, elevated
NLR was linked to mortality in many cancer types at
difference stages. In a milestone study by Walsh et al. (29),
NLR>5 was found to be associated with decreased overall
and cancer-specific survival. In another study, it was
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Table 3. The comparison of operated and non-operated Hb,

MPV, RDW, NLR

Operated Nonoperated
Mean * SD Mean = SD p*
Med (min-max) Med (min-max)
Hb 12.66+1.23 11.49+1.68 0.010
(gr/dL) 12.65 (10.5-14.8) 111 (8.9-14.5)
MPV 8.2+1.46 9.98+1.3 <0.001
(fL) 81(5.7-11) 1015 (7.4-12.3)
RDW 14.481+3.,68 16.32+3.83 0.026
(%) 13.8 (10-27.2) 15.45 (8.7-23)
NLR 1.91£0.7 2.9310.88 <0.001

1.88 (0.68-3.49) 2.9 (1.27-4.57)

*Mann-Whitney U test, SD: Standard deviation, Hb: Hemoglobin, MPV: Mean
platelet volume, RDW: Red cell distribution width, NLR: Neutrophil-lymphocyte
ratio
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Figure 1. The measurements of Hb, MPV, RDW, NLR
according to operation

Hb: Hemoglobin, MPV: Mean platelet volume, RDW: Red cell
distribution width, NLR: Neutrophil-lymphocyte ratio

found that lower postoperative NLR was correlated with
longer cancer-specific and disease-free survival in patients
who underwent elective CRC resection (30). Again, it was
reported that disease-free survival was decreased while
cancer-mortality was increased in CRC patients with high
preoperative NLR (>3) (31). In a study on patients with
early stage CRC, who were candidates for curative surgery,
it was found that 5-year disease-free survival and cancer-
specific survival were significantly poorer in patients with
high NLR values (32). In some studies, it was reported

that there was an increase in perioperative complications
including postoperative wound site infection, anastomosis
dehiscence, morbidity and mortality in CRC patients with
high NLR values (30,33,34). In our study, the mean NLR
value was 1.91+0.7 in the operated group and 2.93+0.88
in the non-operated group; the mean NLR value was
significantly lower in the operated group (p<0.001, Table 3,
Figure 1).

In a study on 153 patients with resectable CRC, it was
reported that patients with lower preoperative MPV values
had more advanced disease, that MPV was increased by
adjuvant chemotherapy while it was significantly decreased
after surgery, and that preoperative MPV value<l was
associated with poorer survival (35). In CRC, it was reported
that higher MPV level was associated with the presence
of cancer, shorter overall survival and negative effect on
progression-free survival (14,36-38). In our study, the
mean MPV value was 8.2+1.46 fL in operated patients and
9.98+1.3 fL in non-operated patients. The mean MPV value
was found to be significantly lower in operated patients
(p<0.001, Table 3, Figure 1).

In many studies, RDW has been investigated as a
potential prognostic marker for CRC. However, given
the inconsistent results regarding malignancy, the role
of RDW remains to be unclear in cancer. In a study, high
RDW values were found to be associated with lower 10-year
survival when compared to CRC patients with lower RDW
values; however, no significant difference was observed
in 5-year survival (39). In our study, the mean RDW was
14.48+3.68 in the operated group and 16.32+3.83 in the
non-operated group. The mean RDW was significantly
lower in the operated group (p<0.026, Table 3, Figure 1). In
a study from Turkey, Kilincalp et al. (19) showed that NLR,
PLR and MPV levels were significantly lower in patients
with CRC when compared to controls and that there were
significant reductions in NLR, PLR and MPV after surgical
tumor resection. As similar to our study, authors suggested
that this triple biomarker set could have clinical value in
early diagnosis, screening and postoperative follow-up
in CRC (19). In the literature, there are studies evaluating
several biomarkers in CRC patients; however, to best of
our knowledge, there is no study investigating these three
biomarkers set together. In addition, in our study, the
mean hemoglobin level was found to be significantly lower
in operated patients when compared to non-operated
patients (12.66+1.23 g/dL and 11.49+1.68 g/dL, Table 1).
This may be linked with the treatment of tumor, which
is a cause of anemia, but it may also be explained by iron
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therapy and erythrocyte suspensions given before and after
surgery.

Study Limitations

This study has some limitations including its retrospective
design, relatively small sample size and surgery. Moreover,
the fact that surgical treatment and postoperative care were
performed in other facilities is another limitation. In the
future, multi-center, prospective studies with larger sample
size, which will involve preoperative and postoperative
follow-up periods, could be designed.

Conclusion

In the literature, there are many biomarkers linked with
inflammation and several malignancies, including NLR,
MPV and RDW. In our study, NLR, MPV and RDW values
were found to be significantly lower in patients who
underwent surgical treatment when compared to non-
operated patients. In conclusion, we believe that this
triple biomarker set can provide important data for early
diagnosis, screening and response to surgical treatment in
CRC patients.
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Objective: In diabetes mellitus (DM) patients, in the development
of neuropathy and pain, uric acid (UA), C-reactive protein (CRP),
y-glutamyltransferase (GGT), erythrocyte sedimentation rate (ESR),
and fibrinogen increased levels may affect the being of neuropathy by
increasing oxidative stress through mechanisms related to inflammation
and vascular impairment. In the study, we intended to compare serum
UA, GGT, CRP, ESR, and fibrinogen levels in type 2 DM patients, with and
without polyneuropathy.

Method: Ninety-six type 2 DM patients and 24 participants were
included in the study. Physical examinations, neuropathic pain scales,
laboratory tests (UA, GGT, CRP, ESR, and fibrinogen levels), and
electroneuromyography were evaluated.

Results: Ninety-six type 2 DM patients and 24 healthy persons
were included in the study as the study and control groups. Diabetic
polyneuropathy (DPN) patients with neuropathic pain showed that
CRP and low-density lipoprotein cholesterol levels were statistically
significantly higher. No statistically significant difference was found
between the groups in terms of UA, GGT, CRP, and fibrinogen levels.

Conclusion: Increased CRP levels in DPN patients with neuropathic pain
may reflect the inflammatory mechanisms involved in the pathogenesis
of pain associated with DPN.

Keywords: CRP, diabetes mellitus, diabetic neuropathic pain, diabetic
peripheral neuropathy, uric acid

Amag: Diabetes mellitus (DM) hastalarinda noropati ve agri gelisiminde
Urik asit (UA), C-reaktif protein (CRP), y-glutamiltransferaz (GGT), eritrosit
sedimantasyon hizi (ESR) ve fibrinojen seviyelerinin artigi, enflamasyon
ve vaskller hasara bagli mekanizmalar yoluyla oksidatif stresi artirarak
noropati gelisiminde rol oynayabilir. Bu ¢alismada polindropati olan ve
olmayan tip 2 DM'li hastalarda serum UA, GGT, CRP, ESR ve fibrinojen
duzeylerini karsilagtirmayi amacladik.

Yontem: Calismaya toplam 96 tip 2 DM hastasi ve 24 kisi (kontrol grubu)
dahil edildi. Fizik muayeneler, noropatik agri olgekleri, laboratuvar testleri
(UA, GGT, CRP, ESR ve fibrinojen seviyeleri) ve elektrondromiyografi
degerlendirildi.

Bulgular: Doksan alti tip 2 DM hastasi ve 24 saglikli kisi ¢alisma ve
kontrol grubu olarak galismaya alindi. Noropatik agrisi olan diyabetik
polindropati (DPN) hastalarinda CRP ve dlslk yogunluklu lipoprotein-
kolesterol duzeylerinin istatistiksel olarak anlamli derecede yliksek
oldugu goruldl. Gruplar arasinda UA, GGT, CRP ve fibrinojen dlzeyleri
agisindan istatistiksel olarak anlamli fark bulunmadi.

Sonug: Noropatik agrili DPN hastalarinda artmis CRP seviyeleri, DPN
ile iligkili agn patogenezinde yer alan enflamatuvar mekanizmalari
yansitabilir.

Anahtar kelimeler: CRP, diabetes mellitus, diyabetik noropatik agri,
diyabetik periferik ndropati, trik asit
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Introduction

Diabetic polyneuropathy (DPN) is one of the furthest
widespread long-term complications of type 2 diabetes
mellitus (DM) that leads to significant disability and
mortality among patients (1).

High serum uric acid (UA), y-glutamyltransferase (GGT),
C-reactive protein (CRP), fibrinogen levels, which are
considered to be predictive of atherosclerosis, have also
been associated with DPN (2-5).

UA is an effective extracellular radical scavenger and is
responsible for the clearance of 60% of free radicals in
human serum, as well as stimulating granulocyte adhesion
to the endothelium and the release of peroxide and
superoxide free radicals. It has been suggested that normal
levels of UA have an antioxidant effect while high levels of
UA have a prooxidant effect that increases oxidative stress.
In the subsequent steps of the atherosclerosis (when serum
UA levels rised to 6 mg/dL in women and 6.5-7.0 mg/dL in
men), this antioxidant paradoxically becomes prooxidant
6).

GGT activity may act in the formation and progression of
atherosclerotic lesions (4). Increased serum GGT activity
is a marker that shows increased CRP in patients with
coronary artery atherosclerosis and is associated with the
severity and complications of this disease (5,7).

CRP is an acute-phase reactant synthesized by hepatocytes,
which is used for diagnosis in individuals with infection
or inflammation. CRP, an inflammatory marker, has
been associated with the presence and progression of
carotid atherosclerotic disease. Even, it has been found in
atherosclerotic plaques and has been held responsible for
plaque vulnerability. Besides, it has been reported that the
formation of restenosis is triggered by increasing CRP (5,7-
10).

Erythrocyte sedimentation rate (ESR) and CRP are a
further inflammatory response marker associated with
inflammation and tissue damage (8).

Fibrinogen, a coagulation factor, is also an acute phase
reactant. Besides, inflammatory markers such as fibrinogen
are related to a poor prognosis of the acute coronary
syndrome (11).

In patients with DM, high UA, GGT, CRP, fibrinogen levels
can lead to the development of neuropathy by increasing
oxidative stress and causing vascular damage. Identifying
and modifying indicators that can guess the risk of

developing DPN may contribute to the diagnosis and
treatment of DPN. Our purpose is to compare the serum
UA, GGT, CRP, and fibrinogen levels in the polyneuropathy
groups.

Materials and Methods

Ninety-six type 2 DM patients and 24 healthy participants
aged between 18 and 70 years were recorded in the study.
Patient histories, physical examinations, and laboratory
tests were evaluated, and consequently, patients with
additional potential etiologies in polyneuropathies other
than DM, including toxic (e.g., alcohol or chemotherapy),
genetic or inflammatory etiologies; patients with systemic
diseases which may cause PNP (patients with connective
tissue disease, chronic liver disease, malignancies, systemic
diseases involving thyroid diseases, patients with low serum
vitamin B12 levels or receiving vitamin B12 replacement);
patients with a history of infection in the last two weeks;
and individuals who took drugs that affected plasma UA
levels were excluded from the study. Healthy volunteers at
similar ages to the patient group, who did not have DM and
had normal HbA1C levels and no PNP findings in an ENMG
were enrolled in the control group.

The participants were examined with respect to the
polyneuropathy protocol by electroneuromyography
(ENMG) (Neuropack MEB-9200K, Nihon Kohden Co.,
Tokyo, Japan). In the right extremities, sensory and motor
conductions of the median, ulnar, peroneal, posterior tibial
nerves, and bilateral sural nerves were examined using disc
electrodes. Diabetic sensorimotor polyneuropathy was
diagnosed considering the patients’ symptoms and ENMG
results. For those subjects, considering the diagnostic
criteria, the advised Toronto Expert Panel on diabetic
neuropathy was used (12). For each patient, neuropathic
symptoms’ duration, Douleur Neuropathique en 4
questions scores, neuropathy symptoms score, neuropathy
disability score (NDS), Leeds assessment of neuropathic
symptoms and signs (LANSS) scale were assessed.

Patient demographic characteristics (gender, age, body
mass index (BMI), age of DM onset, duration of disease, and
treatments (oral antidiabetic drugs, insulin) were recorded.
Also, patients were questioned regarding the history of HT,
atherosclerotic heart disease and stroke, peripheral artery
disease, smoking, and alcohol use.

The laboratory tests were taken and were investigated
for serum UA, GGT, CRP fibrinogen levels, hemogram,
fasting blood glucose, serum HbAlc levels, C peptide,
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serum creatinine, total cholesterol, low-density lipoprotein
(LDL), high-density lipoprotein (HDL), triglycerides (TG),
liver function tests (LFTs), ESR, ferritin levels, and thyroid
function tests. Immunoelectrophoresis and urine tests
were performed.

Statistical Analysis

Statistical analysis was applied using a Statistical
Package for Social Sciences (SPSS®) 22.0 for Windows
and Mac os x. The Shapiro-Wilk test was used to test
the hypothesis of normality. During the assessment of
study data, frequency distributions were provided for
categorical variables, and descriptive statistics (mean
+ standard deviation) were provided for constant
variables. Descriptive statistics were used for continuous
variables. The Independent Samples t-test was used to
determine whether there was a difference between two
independent groups for normally distributed variables.
The chi-square test was used to examine the relationship
in two independent categorical variables. Categorical
variables were summarized as N (%), while normally

distributed variables were summarized as mean

(standard deviation) and continuous variables were
summarized as median (minimum-maximum). p-values
of less than 0.05 were accepted significant.

Results

Ninety-six type 2 DM patients (53 female, 43 male) and 24
healthy subjects as the control group (14 female, 10 male;
52.2145.16) were included in the study. Depending on the
Toronto Expert Panel on diabetic neuropathy, 60.6% of
patients (n=62) were diagnosed with diabetic sensorimotor
polyneuropathy (DSPN), 24 patients were diagnosed with
confirmed clinical DSPN and 38 patients were diagnosed
with probable DSPN (12). The demographic, clinical, and
laboratory characteristics of the patient and control groups
are shown in Table 1.

A comparison of the control group and patients with and
without DPN revealed no statistical significance in terms of
UA, GGT, CRP, and fibrinogen levels. HbA1C and ESR were
significantly higher in the patient groups with or without
DPN compared to the control group (p=0.000, p=0.001,
respectively) (Table 1).

Table 1. The demographic and disease characteristics of the subjects

Control

(n=24)
Age 52.21+5.16
BMI (kg/m?2) 28.846.7
Duration of DM (months) -
HbAI1C (%) 5.6+0.32
AST (U/L) 21.7+5.88
ALT (U/L) 2211255
GGT (U/L) 23.9%11.06
Total cholesterol (mg/dL) 197+40.48
HDL-C (mg/dL) 47.2+8.86
LDL-C (mg/dL) 128+34.4
TG (mg/dL) 170+80.05
TSH (pmol/L) 1.9+0.92
T3 (pmol/L) 3.2+0.33
T4 (pmol/L) 11£013
UA (mg/dL) 4.5%+110
C-peptide 3.210.39
Vitamin B12 226.9£80.01
CRP 6+512
ESR 15.3%10.29
Fibrinogen 337.7£78.48

DM without DPN DM with DPN p
(n=34) (n=62)

54.4+760 55.8+7.33 0.960
31153 30.9+51 0.456
1111+£85.48 127.51+89.81 0.386
75%1.25 7.8%1.65 0.000
24.9+11.49 23.4%+759 0.382
29.94+19.37 26.5+11.07 0112
30.5%+16.73 28.4+21.72 0.410
1931+33.46 198.4+44.33 0.935
46.5+11.31 46.7+£9.36 0.961
117.4+26.79 121.4+36.86 0.505
1721+93.69 187.5+£98.50 0.637
2.01£1.45 1.7£0.92 0.522
3.05+0.34 3+0.39 0.076
1.2£013 121015 0.497
4.91+1.26 5.2+1.39 0.097
2.8+115 3.2+2.30 0.533
326.91£96.0 316.8+83.71 0.000
8.2+11.16 6.7+£9.05 0.628
241+£12.07 28.2+16.66 0.001
342.3178.32 353.2+76.79 0.651

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, BMI: Body mass index, CRP: C-reactive protein, DM: Diabetes mellitus, DPN: Diabetic peripheral neuropathy,
ESR: Erythrocyte sedimentation rate, fT3: Free triiodothyronine, fT4: Free thyroxine, GGT: y-Glutamyl transferase, HbA1lc: Glycated hemoglobin, HDL: High-density lipoprotein
cholesterol, LDL: Low-density lipoprotein cholesterol, TG: Triglyceride, TSH: Thyroid-stimulating hormone, UA: Uric acid
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A comparison of DPN patients with neuropathic pain
(LANSS >12) and without neuropathic pain (LANSS <12)
showed that CRP and LDL-C levels were statistically
significantly higher in the group with neuropathic pain
(p=0.008 and p=0.030, respectively) (Table 2).

Discussion

In our research, LDL-C and CRP levels were higher in
painful DPN patients than in those without pain. UA, GGT,
CRP, ESR, and fibrinogen levels were not different in DM
patients with and without DPN and these indicators were
not considered to be associated with the development of
DPN.

The most common clinical form of DPN is chronic distal
symmetric polyneuropathy, and patients with diabetes
may develop asymmetric, focal, or multifocal neuropathies.

Table2.Laboratoryexaminations ofdiabetic polyneuropathy

patients with or without pain

LANSS <12 LANSS 212 p

(n=86) (n=10)
Age 55,21+7.32 56.41+8.55 0.690
BMI 30.7+£4.96 31.6%6.32 0.705
Duration of DM 122.6+85.94 114£110.88 0.815
(months)
HbA1C (%) 7.7%1.50 7.8%11.73 0.826
AST (U/L) 24.0£9.50 23.31518 0.704
ALT (U/L) 27.8%+1513 26.5%+8.50 0.666
GGT (U/L) 29.7£20.81 23.9£10.37 0.156
Total cholesterol 197+39.93 1741£42.89 0.135
(mg/dL)
HDL-C (mg/dL) 47.219.95 41.7+9.85 0.122
LDL-C (mg/dL) 121.9£34.2 103.5£21.38 0.030
TG (mg/dL) 183.5+100.02 169.6+£61.97 0.543
TSH (pmol/L) 1.8+114 21£110 0.386
T3 (pmol/L) 3.01+0.38 3.08+0.28 0.494
fT4 (pmol/L) 1.22+014 11£0.13 0.409
UA (mg/dL) 51+1.31 5.4+171 0.515
C-Peptide 31+2.07 2.510.84 onz2
Vitamin B12 320.4+85.61 320£110.95 0.990
CRP 7.5%10.30 41%+1.95 0.008
ESR 26.9115.18 25,2+16.62 0.751
Fibrinogen 348.5178.05 355.84+71.81 0.771

LANSS: Leeds assessment of neuropathic symptoms and signs scale, ALT: Alanine
aminotransferase, AST: Aspartate aminotransferase, BMI: Body mass index, CRP:
C-reactive protein, ESR: Erythrocyte sedimentation rate, fT3: Free triiodothyronine,
fT4: Free thyroxine, GGT: y-glutamyl transferase, HbA1c: Glycated hemoglobin,
HDL: High-density lipoprotein cholesterol, LDL: Low-density lipoprotein
cholesterol, TG: Triglyceride, TSH: Thyroid-stimulating hormone, UA: Uric acid

This clinical diversity in DPN is possibly related to different
underlying pathophysiological mechanisms.

Although the pathogenesis has not been fully elucidated,
the development of DPN has been attributed to vascular
dysfunction caused by metabolic changes associated with
chronic hyperglycemia. Chronic hyperglycemia leads
to changes including shunting into the polyol pathway,
reduced nerve and Schwann cell myo-inositol levels,
oxidative and nitrative stress, lack of neurotrophic factors,
and their uptake in microvessels and neurons (2). The
complex interaction of these factors results in endothelial
dysfunction, reduced nerve perfusion, and endoneurial
hypoxia (1-3).

DPN is a microvascular complication of DM, and the
pathogenesis of DPN development includes ischemia and
vascular processes along with metabolic events associated
with hyperglycemia. Like DM, DPN has been reported
to be associated with cerebral microvascular damage
(13). Here, the higher CRP levels in painful DPN patients
suggest that inflammatory mechanisms also play a role in
this process.

Early detection of DPN is crucial to identify and control risk
factors and to prevent and slow down the DPN process.

UA, GGT, CRP, ESR, and fibrinogen are possible markers of
the atherosclerotic process. Based on the assumption that
these markers may be related to the vascular processes
involved in the pathogenesis of DPN and may be considered
as indicators of DPN, the relationship between UA, GGT,
CRP, ESR, and fibrinogen, and DPN has been investigated
in various studies (2,6,14-23). However, the results of these
studies are conflicting.

At normal levels, UA is known to clear toxic reactants and
provide protection opposed to oxidative stress. However, UA
is seen to play a prooxidant part when increased by a third
or more than normal levels (6). Endothelial dysfunction,
platelet adhesion, and aggregation have been associated
with hyperuricemia (14). The role of UA in DM patients
has been investigated in various studies (14-17). UA levels
are high in DM patients and it has been suggested that the
cause of this elevation may be increased production or
reduced excretion of UA. However, the pathophysiological
mechanism has not been fully revealed. On the other hand,
studies indicate that UA is reduced in DM, for which the
reason has been indicated as increased UA clearance in
DM, and again, the mechanism has not yet been clarified
(15).

The number of studies investigating the relationship
between DPN development and UA levels is limited. It
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has been reported that UA levels are higher in patients
with type 2 DM with neuropathy than patients without
neuropathy. Hyperuricemia has been reported to be
related to hyperglycemia, dyslipidemia, and metabolic
syndrome, all of which are related to the development of
DPN. UA can cause endothelial dysfunction, which may
lead to the DPN. Type 2 DM patients with peripheral
neuropathy have markedly increased serum UA levels
and hyperuricemia is associated with a rising risk of
peripheral neuropathy (15-17). In our study, there was not
statistically difference of the two groups despite higher
UA levels.

The correlation between UA levels and DPN was previously
related to metabolic syndrome (7). In this study, the reason
for no significant relationship between UA and DPN may be
the fact that patients with metabolic syndrome due to BMI
or other factors (the absence of certain microalbuminuria)
were indirectly excluded, and that DM patients with
characteristics similar to the controls were included in
the study. Although the UA’s role in the development of
vascular adversities of diabetes has been known, its role in
the development of DPN remains unclear.

CRP, a sensitive biomarker of subclinical systemic
inflammation, is related to the development and
progression of DPN (18). CRP levels have been shown to be
related to the development of DPN (15,18).

There are enough studies in the literature investigating
the role of dyslipidemia in the development of neuropathy
and other microvascular complications in DM patients.
Besides, different studies have shown that lipid-lowering
treatmentreduces the development of these complications.
It has been experimentally proven that increased TG and
LDL-C levels damage neurons through oxidative stress
(19). Increased TG and LDL-C levels and decreased HDL-C
levels constitute a risk for the development of DPN in
diabetic patients. One study revealed that increased TG
levels correlated with the development of DPN (20,21). In
our study, although TG levels were found to be higher in
DPN patients, no statistically significant difference was
found.

There is also evidence of direct proinflammatory effects of
CRP by triggering the synthesis of local adhesion molecules,
reducing endothelial nitric oxide activity, altering LDL
cholesterol uptake by macrophages, and inducing
intravascular thrombosis (22).

In a previous study, it was shown that high CRP levels might
be evidence of subclinical inflammation in peripheral DPN
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(20). In one study, it was found that increased biochemical
markers included fibrinogen and CRP
inflammation and endothelial dysfunction in peripheral
DPN (23).

reflecting

In another study, higher levels of CRP were reported in
painful DPN patients than those without pain, it was
suggested that inflammation and endothelial dysfunction
might play a role in the occurrence of painful neuropathy
(23).

Inflammatory mediators, particularly cytokines, have
been suggested a decisive role in the pathogenesis of
neuropathic pain. In our study, a significant difference was
not found in patients with and without DPN in terms of
CRP levels, whereas patients with painful DPN had higher
levels of CRP than the patients with painless DPN. In the
literature, in neuropathic pain with sciatica patients, it has
been reported that neuropathic pain is associated with high
CRP levels (18).

Inflammation has been recommended to be a considerable
risk factor in the formation of DPN as well as type 2 DM
(1-3). However, there are limited data on the relationship
between DPN, and vascular diseases and inflammation
(13).

The higher level of CRP in painful DPN may be due to
the inflammatory response created by this microvascular
ischemic injury.

Conclusion

Although levels of UA, CRP, GGT, fibrinogen, and ESR were
reported to be elevated in DPN patients, these biochemical
parameters were not detected as markers for DPN in our
study.

In this study, a significant relationship was found between
DPN patients with neuropathic pain and increased CRP
levels.

Increased CRP levels in DPN patients with neuropathic pain
may reflect the inflammatory mechanisms involved in the
pathogenesis of pain associated with DPN. The elevation of
serum CRP levels in DPN patients with neuropathic pain is
a remarkable finding. This condition indicates that CRP in
DPN patients is closely associated with neuropathic pain.

Increased CRP, regardless of any other factor, in DPN
patients with neuropathic pain indicates that this variable
may be helpful to appropriately select patients for
neuropathic treatment medicines.
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Even, in DM patients who are considered normal by
examination or ENMG, CRP levels can be used to help
clinically “indeterminate” neuropathic pain patients.
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Objective: Panic disorder (PD) is a disorder that progresses with
relapses and reduces the quality of life. The frequent comorbidity of
PD with other psychiatric diseases affects the course and treatment of
the disease. In our study, it was aimed to evaluate the axis | and axis Il
disorders accompanying PD.

Method: The study was conducted in a university hospital psychiatry
clinic with patients diagnosed with PD according to the diagnostic
criteria of the diagnostic and statistical manual of mental disorders,
revised 3rd edition (DSM-III-R) between February 1996 and June 1997
After psychiatric evaluation of 60 patients, socio-demographic and
clinical information form, structured clinical interview for DSM-III-R
(SCID-I), structured clinical interview for DSM-III-R personality disorders
(SCID-II), Hamilton anxiety rating scale and Hamilton depression rating
scale were applied. The chi-square (x?) and Mann-Whitney U tests were
used to evaluate the data. Study groups were formed as pure PD (group
1), PD with comorbid axis | disorder (group 2), and PD with comorbid axis
Il disorder (group 3).

Results: In the study, 56.6% axis | and 43.3% axis |l comorbidities
were observed. Major depression, hypochondriasis, generalized anxiety
disorder, social phobia, and obsessive-compulsive disorder were the
most common Axis | comorbidities, respectively. Avoidant, dependent,
obsessive-compulsive and histrionic personality disorders were the most
common Axis || comorbidities, respectively.

Conclusion: A high rate of axis | and axis Il disorders accompanying PD
adversely affects treatment and prognosis. Considering this situation in the
treatment and follow-up of patients with PD and adding psychotherapies
that also consider personality disorders to pharmacotherapy may
increase the success rate in treatment.

Keywords: Panic disorder, personality disorders, psychiatric diagnosis

Amag: Panik bozuklugu (PB), tekrarlamalarla ilerleyen ve yasam kalitesini
dustren bir bozukluktur, PB'nin diger psikiyatrik hastaliklarla sik birlikteligi
hastaligin seyrini ve tedavisini etkilemektedir. Calismamizda PB'ye eslik
eden eksen | ve eksen Il bozukluklarin degerlendiriimesi amaglanmistir.

Yontem: Arastirma, bir Universite hastanesi psikiyatri kliniginde,
diagnostic and statistical manual of mental disorders, revize 3. baski
(DSM-III-R) tani kriterlerine gore PD tanisi almis hastalarla Subat
1996 ile Haziran 1997 tarihleri arasinda ydritulmuistar. Altmig hastanin
psikiyatrik degerlendirmesinden sonra sosyo-demografik ve klinik bilgi
formu, DSM-III-R igin yapilandinimig klinik gérlisme (SCID-I), DSM-III-R
kisilik bozukluklari igin yapilandirilmig klinik gortigsme (SCID-II), Hamilton
anksiyete derecelendirme 6lgegdi ve Hamilton depresyon derecelendirme
6lgegi uygulandi. Verilerin degerlendirimesinde ki-kare (x%) ve Mann-
Whitney U testleri kullanildi. Calisma gruplari sadece PB (grup 1), eksen |
bozuklugu olan PB (grup 2) ve eksen Il bozuklugu olan PB (grup 3) olarak
olusturuldu.

Bulgular: Calismada %56,6 eksen | ve %43,3 eksen Il komorbiditesi
izlendi. Major depresyon, hipokondriyazis, yaygin anksiyete bozuklugu,
sosyal fobi ve obsesif-kompilsif bozukluk sirasiyla en sik goriilen eksen
I estanilarydi. Kaginmaci, bagimli, obsesif-kompilsif ve histrionik kisilik
bozukluklari sirasiyla en sik gorilen eksen Il estanilariydi.

Sonug: PB'ye eslik eden eksen | ve eksen Il bozukluklarinin yiksek
oranda olmasi tedavi ve prognozu olumsuz etkiler. PB hastalarinin tedavi
ve takibinde bu durumun g6z éninde bulundurulmasi ve farmakoterapiye
kisilik bozukluklarini da dikkate alan psikoterapilerin eklenmesi tedavideki
basari oranini artirabilir.

Anahtar kelimeler: Kisilik bozukluklari, panik bozukluk, psikiyatrik tani
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Introduction

Panic disorder (PD) is an anxiety disorder characterized by
recurrent, unpredicted panic attacks (1). Epidemiological
studies have reported that the lifetime prevalence of the
disorder is 3.4-4.1% (2,3), and the annual prevalence is
1-2% (4). The disorder is more common among women
when compared to men (5). The age of onset exhibits a
bimodal distribution, where the first peak is observed in
the late adolescence and a second peak is observed in the
mid-thirties (6).

A panic attack is a unique period where the individual
feels intense and sudden anxiety, fear or horror, often
accompanied by the ideation of heart attack, suffocation,
losing one’s mind, or imminent end of life. During these
attacks, symptoms such as shortness of breath, palpitation,
chest pain, feeling of discomfort in the chest, shortness of
breath, sweating, trembling, dizziness, depersonalization,
and derealization could be observed (1). The main
characteristic of PD is persistent anxiety about having
another panic attack for at least one month after the
panic attack (anticipatory anxiety), concerns about the
possible consequences of the panic attacks, or a significant
behavioral change associated with the attacks (avoidance
behavior) (1). Although PD has been identified for several
years, the associated terminology and diagnostic criteria
have significantly changed especially in the last century
(2,7). PD was first classified as anxiety neurosis in the
diagnostic and statistical manual of mental disorders,
second edition (DSM-II) (8) and the International
Classification of Disease-9 (9). In DSM-III, PD was discussed
as a new disorder in the category of anxiety disorders based
on clinical attributes such as with or without agoraphobia
(10). PD was categorized in the DSM-IV as two disorders:
PD without agoraphobia and PD with agoraphobia (11). In
most studies, depression, hypochondriasis and obsessive-
compulsive symptoms were found to be the most common
comorbidities in patients with PD (12). Agoraphobia was
no longer categorized within the PDs in the DSM-5 and
considered a separate diagnosis (1). Clinical classifications
have attributed a central role to PD and it was considered
a distinct disorder. This was due to the observations of
comorbidity of other psychiatric diseases. The interest in
PD has increased since it was prevalent among individuals
of a particular age group who are actively employed,
and relapses in prognosis, reduced quality of life and
frequent referrals to non-psychiatry outpatient clinics
were observed. In recent years, studies on PD have shifted
from diagnosis and etiology where the incidence of PD

with comorbid anxiety disorders, mood disorders and
personality disorders were investigated (12,13). Axis I and
axis II comorbid disorders may affect the diagnosis of the
PD, the severity of the symptoms, prognosis, and response
to treatment (14).

The present study aimed to investigate the comorbid axis
I and axis II disorders in PD patients diagnosed based on
the diagnostic and statistical manual of mental disorders,
revised 3" edition, (DSM-III-R) diagnostic criteria.

Materials and Methods

The present study was conducted at the faculty of medicine
hospital between February 1996 and June 1997 after the
approval of the hospital directory was obtained. Informed
consent form was read to the patients and all participants
signed the form. The study was conducted based on the
DSM-III-R criteria, the latest DSM diagnostic classification
system at the time of the study (15). The studywas conducted
with successive outpatients or inpatients who were
diagnosed with PD at the emergency department based on
in-hospital consultations and psychiatric evaluation by the
psychiatry clinic, met the study criteria and volunteered to
participate in the study.

Patient Groups

The study group included 60 patients with PD and sub-
groups with the following diagnoses:

¢ Pure PD (1% group)

* PD with comorbid axis I disorder (2™ group)
 PD with comorbid axis II disorder (3" group)
Inclusion criteria:

¢ PB diagnosis based on DSM-III-R (15)

e Over the age of 18 years

Exclusion criteria:

e Presence of a physical pathology that may affect the
distribution of psychiatric symptoms.

e Educational and language problem that may prevent a
psychiatric interview for diagnosis.

* Drug or substances use during the previous two weeks
that may affect the distribution of symptoms.

Two PD patients were not included in the study, since they
were under the age of 18 years, an exclusion criterion in the
study.
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Socio-demographic and clinical information form, DSM-
III-R structured clinical interview form (SCID-I), personality
evaluation form (SCID-II) (16), Hamilton depression rating
scale (HDRS) (17), and Hamilton anxiety rating scale
(HARS) (18) were applied to the patients after psychiatric
evaluation.

Socio-demographic and Clinical Information Form

The form was developed based on the study aim, clinical
knowledge, and literature review. The form aimed to collect
patient information such as age, gender, marital status,
education level, income level, social security, occupation,
place of residence, location in the region, age of onset
of panic attacks, disease duration, and frequency of the
attacks.

DSM-I11I-R SCID-I

SCID-I is a structured interview form developed for DSM-
I and introduced by Spitzer in 1983 (19). In 1987, it was
revised and published for DSM-III-R. SCID-1 was translated
into Turkish language by Sorias et al. (20), and the reliability
of the form was confirmed in Turkish language (21). At the
beginning of the interview, the clinician was allowed to
determine the patient complaints and anamnesis, similar
to a conventional interview. Furthermore, SCID-I is an
interview model that allows the interviewer to employ all
obtained data, and to confront the case with other data if
necessary.

DSM-III-R Personality Evaluation Form (SCID-II)

SCID-I1was developed by Spitzer for DSM-IIl and revised for
the DSM-III-R in 1987 and has been used for the diagnosis
of second axis personality disorders (16). SCID-II is a
structured form for individuals, and patients are evaluated
based on their responses to the questions in the form and
clinical assessments during the interview (16). SCID-II
includes items that probe adolescence symptoms for 12
personality disorders, including 3 cluster A personality
disorders (paranoid, schizoid, schizotypal personality
disorders), 4 cluster B personality disorders (histrionic,
borderline, personality
disorders) and 5 cluster C personality disorders (avoidant,
dependent, passive-aggressive, obsessive-compulsive and
self-defeating personality disorders). The form was adopted
to Turkish language by Sorias et al. (20), and reliability of
the form was studied by Coskunol et al. (22).

narcissistic, and antisocial

HDRS

The HDRS is the most frequently employed depression
scale that aims to measure the severity of depression
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or to determine the symptoms and completed by the
interviewer. It was developed by Hamilton and the scale
includes 17 items. The scale sub-dimensions include
depressive disposition, loss in work and activities,
retardation, agitation, gastrointestinal symptoms, general
somatic symptoms, hypochondriasis, insight, weight
loss, insomnia and anxiety. A total score between 0 and
13 indicates no depressive syndrome. A score between
14 and 27 indicates mild, 28 and 41 indicates moderate,
and 42 and 53 indicates severe depressive syndrome (17).
The validity and reliability of the scale was determined by
Akdemir et al. (23).

HARS

The HARS was developed by Hamilton in 1959 and
employed to measure the severity of anxiety (18). It
measures depressive symptoms as well as psychological
and somatic anxiety. The presence and severity of the 14
scale items are based on the views of the interviewees at
the time of the interviews. The scale is scored based on 14
symptoms including anxious mood, stress, fear, insomnia,
concentration and memory difficulties, depressive mood,
physical, symptoms,
respiratory symptoms, gastrointestinal, genitourinary and
autonomic symptoms, behavior during the interview, and
each symptom is scored between 0 and 4 points. A total
score between 0 and 5 points indicate no anxiety, 6 and 14
points indicate minor anxiety (mild-moderate), 15 points

emotional and cardiovascular

or higher indicate major anxiety (severe). The validity and
reliability of the scale was determined by Yazici et al. (24).

Statistical Analysis

Statistical analysis was conducted with SPSS for Windows
version 6.0. In data analysis, listing and percentages were
presented, and the chi-square (x?) and Mann-Whitney U
tests were employed in statistical analyses.

Results

The age of the patients in the study group was between 18
and 47 years. The mean age was 31.25+7.19 years. Of the
patients, 42 (70%) were female and 18 (30%) were male. The
socio-demographic patient data are presented in Table 1.

Participant Socio-demographics

The first study group included 21 patients (35%) with
pure PD, the second group included 34 patients (56.6%)
with PD and a comorbid axis I disorder, and the third
group included 26 patients with PD and a comorbid axis II
disorder (43.3%).
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The mean patient age was 36.607+5.42 years in the first,
27.91+6.00 years in the second, and 26.92+6.77 years in the
third group. The mean age of the second and third groups
was statistically significantly lower than that of the first
group (p<0.0001).

The male to female ratio was 2/19 in the first group, 14/20
in the second group, and 6/20, in the third group. Female
patients were dominant in all study groups. The male to
female ratio was statistically significantly lower for patients
with pure PD (group 1) when compared to the other groups
(p<0.05).

There were significant differences between the marital status,
educational level, occupation, place of residence, location in
the region, income level, and social security in the group with
a comorbid axis I disorder (group 2), and between illiteracy,
housemaker, residency in a village, domestic migration,
social security (p<0.05) (Table 1). In the group with comorbid
axis II disorder (group 3), there were statistically significant

differences based on attendance to a university, a school, and
domestic migration (p<0.05) (Table 1).

Comorbid Axis | Disorders

Thirty-four (56.6%) out of the 60 patients in the study group
had comorbid axis I disorder along with PD. The patients
had at least one and at most 4 comorbid disorders. Axis I
comorbidity included a single disorder in six cases (17.6%).
There was a statistically significant comorbidity of major
depression (p<0.05). Moreover, social phobia was second
most comorbid pathology. The comorbid axis I disorders to
PD are presented in Table 2.

Agoraphobia was comorbid in 38.3% of the study group.
Eighth percent of the patients with agoraphobia were
female. The presence of agoraphobia was statistically
significant in axis I and II comorbidities (p<0.05). The rate
of agoraphobia comorbidity in the groups is presented in
Table 3.

Table 1. Participant socio-demographics

Group 1 Group 2 Group 3 Total X2 P
N % N % N % N % - -
Marital status Married 1 52.5 24 70 16 615 40 66.6 - -
Unmarried 6 285 8 235 8 307 14 233 - -
Widower 2 9.5 1 2.9 1 3.8 5 - -
Divorced 2 9.5 1 2.9 1 3.8 5 - -
Education Illiterate 9 42.8 4* n7z 3 1.5 14 233 *13.09 *0.04
Primary school 10 476 12 352 6 23 24 40 - -
Middle-high school 9.5 10 294 9 346 14 233 - -
College 0 0 8 23.5 8* 307 8 13.5 *16.10 *0.01
Occupation Housemaker 17 809 8* 235 10 384 30 50 *27.71 *<0.0001
Worker-civil servant 0 0 15 441 7 26.9 15 25 - -
Self-employed 2 9.5 5.8 0 0 6.6 - -
Student 0 0 26.4 9* 346 15 *21.562 *0.0002
Unemployed 2 9.5 0 0 0 0 2 33 - -
Place of residence Village 3 14.2 0* 0 1 3.8 4 66 *12.28 *0.002
Town 9 42.8 5 14.7 7 26.9 18 30 - -
City 9 42.8 29 852 18  69.2 38 63.3 - -
Nativity Native 19 90.5 27 79.4 20 76.9 51 85 - -
Domestic migrant 0 0 7% 205 6% 23 7 16 *7.75, **0.02
**7.57
International migrant 2 9.5 0 0 0 0 2 33 - -
Income level High 3 14.2 2 5.8 1 3.8 5 83 - -
Medium 12 571 24 70.5 20 76.9 40 66.6 - -
Low 6 28.5 8 23.5 19.2 15 25 - -
Social security No 7 333 10 294 9 346 18 30 - -
Yes 14 66.6 24* 705 17 653 42 70 *0.093 *0.04

*p<0.001, *p<001
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Comorbid Axis Il Disorders

Twenty-six (43.3%) out of 60 patients in the study group
had comorbid axis II disorders. Axis II disorder comorbidity
included at least one and at most 4 personality disorders.
One personality disorder comorbidity was determined in
4 cases (15.3%). The most prevalent comorbidities were
avoidant, dependent, obsessive-compulsive and histrionic
personality disorders, respectively. Comorbid axis II
disorders are presented in Table 4.

Hamilton Anxiety and Depression Scores

The mean HARS score was 7.67+3.60, and the mean HDRS
score was 19.68+8.02 in the study group. Based on the
anxiety and depression scores, there was a statistically
significant difference between the 2"¢and 3 groups (groups
with comorbid axis I and II disorders) and the 1st group
(p<0.05). The anxiety and depression scores were lower in
the first group. The distribution of anxiety and depression
scores by subgroups is presented in the Table 5.

Discussion

Previous studies reported that PD is prevalent in
individuals between 18 and 45 years of age and the mean
age is between 30 and 33 years (5). The patient age varied
between 18 and 47 years and the mean age was 31.25+7.19
years in the present study, consistent with the literature.
The mean age was significantly lower in the groups with
comorbid axis I and II disorders in the present study,
suggesting that young age increased the comorbidity risk.
In previous studies, it was reported that patients with PD
were predominantly female (75-80%) (5) and PD was 2.5-
3.5 times more common in females when compared to
males (25). In the present study, consistent with previous
reports, 70% of the PD patients were female and the female
to male ratio was 2.3. Female patients were dominant in

Table 2. Comorbid axis | disorders in the overall study group

Pre-PD  Post-PD Total X p
N % N % N %
Major 6 25 18 75 24 40
depression
Hypochondriasis 4 222 14 778 18 30
Generalized 10* 833 2 167 12 20 *21.24 0.0003

anxiety disorder
Social phobia 8 80 2 20 10 16.6

Obsessive 6 667 3 333 9 15
compulsive

disorder

all subgroups. Barlow reported that the higher prevalence
of PD in women was associated with cultural factors (26).
This is explained by the fact that it is more culturally
acceptable for women to report their fears and exhibit
avoidance behavior in several situations, while males,
who are expected to be strong and brave, could not easily
exhibit avoidance behavior, which is an expression of fear.
Furthermore, in addition to the biological differences of
females, they are more vulnerable to stress due to the
historical and psychosocial gender roles assigned to
women in Turkish society. This may explain the prevalence
of anxiety disorders such as PD among females. The higher
number of females with PD when compared to the males
could also be associated with the fact that women seek
more help and treatment. Consistent with the previous
reports, the patients were married, housewives, and with
middle income (27). The high number of patients who
were urban residents, natives and with social security in
the present study could be explained by the fact that the
study was conducted in a university hospital in an urban
center.

Table 3. The agoraphobia rate in the groups

Agoraphobia Group1 Group2 Group3 p
N % N % N %
No 15 714 14 411 8 30.7

Yes 6 285 20* 588 18* 69.2 476, 002,
7.69 0.005

Table 4. The rate of personality disorders in the overall

study group

Personality disorder N %
Paranoid 5 8.3
Schizoid 1 1.6
Schizotypal 2 3.3
Histrionic 9 15
Borderline 1 1.6
Narcissistic 3 5
Antisocial 1 1.6
Dissocial 15 25
Dependent 12 20
Passive-aggressive 1 1.6
Obsessive 1 18.3

Table 5. The mean group anxiety and depression scores

Mean score 1. group 2. group 3. group
Hamilton anxiety 5.7 9* 9.1¥*
Hamilton depression 114 26.1 *** 23.3%%*

*p<0.007, PD: Panic disorder

330

*p<0.001, *p<0.01, **p<0.0001



Bagcilar Medical Bulletin,
Volume 6, Issue 3, September 2021

Mustafa Nuray Naml

Evaluation of Axis I and Axis II Disorders Accompanied by Panic Disorder

In the study, the mean disease duration was 31.15+13.16
months, consistent with the literature (28). It was observed
that the duration of disease in groups with comorbid
disorders was statistically significantly longer when
compared to the group with pure PD, consistent with
the findings of Noyes et al. (28). The frequency of events
such as trying to adapt to a new region, school, circle of
friends, exposure to a turbulent life that includes changes,
separation and migration, life decisions, graduation,
and further responsibilities among university students
increases the PD risk (26).

Agoraphobia is the most common comorbid disorder in
PD patients (29). In the literature, it was reported that 1/3-
1/2 of the patients with PD also suffered from agoraphobia
and the prevalence of the latter was higher among women
(30). The National Comorbidity Study reported that
agoraphobia comorbidity in PD was around 50% (30). In the
present study, agoraphobia comorbidity in PD was 38.3%
and 80% of these patients were female. It is known that a
typical interpersonal problem associated with agoraphobia
is shyness, and most patients with PD have a history of
premorbid shyness and introversion (31). In the present
study, a statistically significant correlation was determined
between the presence of agoraphobia and a comorbid axis
II disorder, consistent with the above-mentioned data.

The comorbidity rate in PD patients is high (14). Fifty-
seven percent of these patients have a first axis disorder
(32). In the literature, it has been reported that 63% of
patients with PD experience at least one major depressive
episode and 57% have a history of major depressive
episodes (33,34). Various studies reported that the rate
of comorbid depression in PD was between 31 and
65% (14,35). In the ECA study, it was determined that
depression was 10 times more common in patients with
PD when compared to those without PD (13). In the
present study, the rate of a comorbid major depressive
disorder was 40%, consistent with the literature. Previous
studies associated the comorbid depressive disorder in
PD with narcissistic conflicts, low self-esteem, cognitive
distortions, and disability and intimidation due to the
chronic and recurrent nature of the disease (29).

Hypochondriasis is the second most common comorbidity
inPD, followingdepressive disorder, excludingagoraphobia.
Cognitive reviews suggested similarities between the
development mechanisms in these two disorders (36,37). It
has been reported that patients with PD and hypochondria
consider natural physiological stimuli as a serious physical
illness, exhibit hypersensitivity to somatic symptoms,

and tend to exaggerate these sensations (36). In different
studies, the rate of hypochondriasis comorbidity in PD was
reported as 25-50% (38,39). Consistent with the literature,
the rate of hypochondriasis comorbidity in PD was 30% in
our study. Starcevic, in a study where PD with and without
comorbid hypochondriasis were compared, reported that
patients with comorbid hypochondriasis exhibited higher
levels of agoraphobia, and more severe depressive and
obsessive-compulsive symptoms (40).

The rate of comorbid generalized anxiety disorder in PD
was reported between 20 and 40% (41,42). In the present
study, the comorbid generalized anxiety disorder in PD
(20%) was consistent with these reports.

The rate of comorbid social phobia in PD was reported
between 15 and 20% (42,43). The comorbid social phobia
in PD increases the risk of the development of major
depression (42). Clayton (44) reported that the rate of
comorbid social phobia and major depression in PD was
94%. Consistent with the literature, the rate of comorbid
social phobia was 16.6% in our study, and the correlation
between major depression and social phobia was
statistically significant. The rate of comorbid obsessive-
compulsive disorder in PD was reported as 10-21% (42,45).
In the present study, the rate of comorbid obsessive-
compulsive disorder was 15%.

In previous studies, the rate of comorbid personality
disorder (comorbid axis II disorder) in patients with PD
was reported as 27-58% (46-49). It could be suggested that
the differences between the rates reported in previous
studies were due to research method differences. In the
present study, personality disorder was identified in 43.3%
of patients with PD, consistent with the literature.

It was reported that the most prevalent comorbid
personality disorders in PD patients were avoidant,
dependent, obsessive-compulsive  and
borderline personality disorders (46). In the present study;,
it was determined that avoidant, dependent, obsessive-
compulsive and histrionic personality disorders were
the most common comorbid personality disorders in PD
patients, consistent with the literature.

histrionic,

In the literature, it has been reported that comorbid
axis I disorders in PD lead to more severe and several
personality disorders, and axis I comorbidities are more
common in patients with PD and comorbid personality
disorders when compared to patients without comorbid
personality disorders (49). Personality disorders may lead
to the development of axis I pathologies as well as affect
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the severity and prognosis of existing axis I pathology
(50). Consistent with the literature, comorbid axis I and
II disorders were diagnosed in 21 patients with PD in our
study. This group included 61.7% of the patients with
comorbid axis I disorders and 80.7% of the patients with
comorbid axis II disorders.

It was reported that the comorbid disorders in PD increased
anxiety and depression scores (49). In the present study,
the anxiety and depression scores of the patients with
comorbid disorders were statistically significantly higher,
consistent with the literature.

Study Limitations

The present study has certain limitations. The study was
conducted in a university hospital, where most patients
were urban residents. This socio-demographic limitation
may have affected the study findings. The larger the number
of participants, the stronger the study findings.

Conclusion

In the study group, 56.6% of the patients had comorbid axis
I disorder with PD. The most common axis I disorder was
major depression. 43.3% of the study group had comorbid
axis II disorders. The most prevalent comorbid disorders
were avoidant, dependent, obsessive-compulsive and
histrionic personality disorders, respectively. Mild anxiety
and depression were observed in the study group. Anxiety
and depression were significantly higher in the patients with
comorbid axis I and II disorders when compared to those
with pure PD. The high rate of comorbid axis I and axis II
disorders in PD adversely affects treatment and prognosis.
Considering this fact in the treatment and follow-up of
patients with PD, and the inclusion of psychotherapies that
also consider personality disorders in pharmacotherapy
may improve the success of treatment. Future studies with
a larger sample and participants with more homogeneous
socio-demographic characteristics may contribute further
to the literature.
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Objective: After major burn injury, patients suffer from massive systemic
inflammatory response. Approximately 54% of burn-related deaths
in modern burn units occur due to septic shock and multiple organ
dysfunction syndrome instead of osmotic shock and hypovolemia, in
72 hours after admission. Early diagnosis and effective treatment of the
sepsis would be a benefit for burn patients, especially those with severe
burns. In this study, we aimed to use modified systemic inflammatory
score (mSIS), C-reactive protein (CRP), delta neutrophil index (DNI),
lactate dehydrogenase (LDH) and albumin (ALB) together to predict
mortality of patients suffering from more than 30% of total body surface
area (TBSA) burns.

Method: Between January 2020 and December 2020, the records
of patients admitted to our center were analyzed retrospectively.
Demographic and burn-related characteristics of patients and mortality
were tabulated. DNI, CRP, serum ALB and LDH levels at the time of
admission and discharge were also recorded. mSIS was calculated for all
patients based on serum ALB levels and lymphocyte-to-monocyte ratio.
The DNI, CRP, LDH and ALB levels both during admission and discharge
were analyzed with ROC analysis.

Results: Totally 55 severe burn patients were admitted to burn intensive
care unit in one year period. The mean age of the patients was 40.8 (18-
89) years and the mean burned TBSA was 40.73%. There were 13 deaths
with 23.6% mortality rate. The average length of stay for all patients was
35.3 days where all mortalities occurred after 72 hours of admission.
Both admission and discharge CRP levels were significantly high for
non-survivals (p=0.001 and p=0.000, respectively). When LDH, ALB and
DNI values were compered between the groups, while LDH and DNI
discharge levels were significantly high and ALB levels were significantly
low for non-survivals, there were no difference at the admission
levels. The ROC curve analysis was performed for the eligibility of the
inflammatory biomarkers to predict the mortality. Continued high levels

Amag: Major yanik yaralanmalarindan sonra hastalarda masif sistemik
enflamatuvar yanit gortilmektedir. Modern yanik tnitelerinde yaniga bagh
oltmlerin yaklasik %54'l, ozmotik sok ve hipovolemi yerine bagvurudan 72
saat sonra septik sok ve ¢oklu organ disfonksiyonu sendromu nedeniyle
meydana gelmektedir. Sepsisin erken teshisi ve etkin tedavisi, yanik
hastalarinda, ézellikle ciddi yaniklarda fayda saglayacaktir. Bu ¢alismada
toplam yanik vicut yizey alani (TVYA) %30'dan fazla olan hastalarda
mortaliteyi tahmin etmek igin sistemik enflamatuvar skor (mSIS), C-reaktif
protein (CRP), delta notrofil indeksi (DNI), laktat dehidrogenaz (LDH) ve
alblimini (ALB) birlikte kullanmayi amagladik.

Yontem: Ocak 2020 ile Aralik 2020 tarihleri arasinda merkezimize
basvuran hastalarin hasta kayitlari geriye donik olarak incelendi.
Hastalarin demografik ve yanik ile ilgili Ozellikleri mortalite varlidi
durumuna gore analiz edilmistir. Hasta kabult ve taburculuk sirasindaki
DNI, CRP, serum ALB ve LDH seviyeleri de kaydedildi. mSIS, tim
hastalar igin serum ALB seviyelerine ve lenfosit-monosit oranina gore
hesaplanmistir. Hem yatis hem de taburculuk sirasinda DNI, CRP, LDH ve
ALB seviyeleri ROC analizi ile analiz edildi.

Bulgular: Bir yillik stire icerisinde yanik yogun bakim tnitesine toplam
55 agir yanikli hasta bagvurdu. Hastalarin ortalama yasi 40,8 (18-89) yil
ve ortalama yanik TVYA'si %40,73 idi. Hastalarin 13'U hayatini kaybetti
(%23,6). Tum hastalar i¢in ortalama yatis stresi 35,3 gun olup, tim
olimler bagvurudan 72 saat sonra meydana gelmistir. Hem yatis hem
de taburculuk CRP dizeyleri dlen hastalar igin anlamli derecede
yuksekti (siraslyla p=0,001 ve p=0,000). Gruplar arasinda LDH, ALB
ve DNI degerleri karsilastirldiginda, hayatini kaybeden hastalarda
LDH ve DNI taburculuk dizeyleri anlamli olarak ytksek, ALB anlamli
derecede duslktu, ancak kabul duzeyleri arasinda fark yoktu.
Mortaliteyi tahmin etmek icin enflamatuvar belirteglerin uygunlugu
icin ROC egrisi analizi yapildi. Devam eden yuksek LDH, CRP ve DNI
seviyeleri ve azalan ALB seviyelerinin (sirasiyla; 0,86, 0,92, 0,84) 6lim
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of LDH, CRP, and DNI and decreasing ALB levels predicts mortality
better than abbreviated burn severity index and rBAUX according to the
value of area under ROC curve (0.86, 0.92, 0.84, respectively).

Conclusion: Predicting the life expectancy of patient at the time of
admission to the burn intensive care unit is the greatest help in deciding
the treatment scheme. Burn severity scores are mostly used for mortality
prediction, and widely used ones are based on TBSA and age. Sometimes,
calculating the TBSA could be difficult especially for the patients referred
from primary care. In regard to our study, accurate mortality prediction
can be made with CBC, serum ALB and CRP levels and without TBSA.
Moreover, during the intensive care unit stay, increasing levels of DNI,
LDH and CRP levels and decreasing ALB levels should be alerting for
mortality.

Keywords: Albumin, burn, CRP, DNI, LDH, mortality, mSIS

oranini kisaltilmig yanik siddet indeksi ve rBAUX'ten daha iyi tahmin
ettigi gortlmastar.

Sonug: Hastanin yanik yogun bakim Unitesine kabul edildigi andaki
yagsam beklentisinin tahmin edilmesi, tedavi semasinin belirlenmesinde
en buytk yardimcidir. Mortalite tahmini icin ¢cogunlukla yanik siddeti
skorlari kullanilir ve bunlardan yaygin olarak kullanilanlari TVYA ve yasa
dayanmaktadir. Bazen 0zellikle birinci basamaktan sevk edilen hastalar
icin toplam viicut yiizey alaninin (TBSA) hesaplanmasi zor olabilir. Bu
calisma ile TBSAdan bagimsiz olarak, sadece tam kan sayimi, serum
ALB ve CRP seviyeleri ile mortalite tahmininin mimkin olabilecegi
gosterilmistir. Ayrica, yogun bakimda kalis sirasinda artan DNI, LDH
ve CRP seviyeleri ve azalan ALB seviyeleri mortalite igin alarm verici
olmalidr.

Anahtar kelimeler: Albimin, CRP, DNI, LDH, mortalite, mSIS, yanik

Introduction

Burn injuries often result in extensive damage to the skin,
which is the largest organ system, with resulting loss of the
primary barrier to infection (1). After major burn injury,
in addition to the lack of this barrier, patients also suffer
from massive systemic inflammatory response, anemia,
leukopenia, thrombocytopenia, and coagulopathy (2).
Thus, although the severity and prognosis of burn injuries
depend principally on the depth and size of the burn site,
approximately 54% of burn-related deaths in modern
burn units occur due to septic shock and multiple organ
dysfunction syndrome instead of osmotic shock and
hypovolemia, in 72 hours after admission (1,3). In patients
with more than 20% burned total body surface area (TBSA),
the incidence of sepsis is noted to be between 3% and 30%
(1). Therefore, the early diagnosis and effective treatment
of sepsis would be benefit for burn patients, especially for
those with severe burns.

Previously  lymphocyte-to-monocyte  ratio  (LMR),
neutrophil-to-lymphocyte  ratio (NLR), platelet-to-
lymphocyte ratio, delta neutrophil index (DNI), C-reactive
protein (CRP), and preoperative serum albumin (ALB) levels
have been reported as prognostic factors in various tumors,
sepsis, and trauma (4-6). And recently modified systemic
inflammatory score (mSIS) based on preoperative serum
ALB levels found to be prognostic factor in some cancers
(5). Some inexpensive and routinely performed tests have
been reported as early predictors of systemic inflammatory
response for severe burn patients separately (2,4,7,8). But
to our best knowledge, no study has used those markers
and mSIS as mortality predictors for severe burn victims
together.

In this study, we aimed to use mSIS, CRP, DNI, LDH and
ALB together to predict mortality of those patients who
suffer from more than of 30% TBSA burns.

Materials and Methods

Between January 2020 and December 2020, the records
of patients admitted to our center were analyzed
retrospectively after getting ethical approval from hospital
ethical board (09/06/2021- E1-21-1838). Age, gender,
burned TBSA, burn agent, burn depth, abbreviated
burn severity index (ABSI), revised BAUX score (rBAUX)
and mortality were tabulated. Lymphocyte, monocyte,
neutrophil counts; DNI, CRP, serum ALB and LDH levels at
the times of admission and discharge were also recorded.
mSIS was calculated for all patients based on serum ALB
levels and LMR. DNI, CRP, LDH and ALB level both during
admission and discharge were analyzed with ROC analysis.

Statistical Analysis

Data were given as mean + standard deviation for
demographic and clinical data. The results were accepted
with a 95% confidence interval and p<0.05 significance.
Comparisons were made using t-tests and categorical data
were analyzed using the Mann-Whitney U test. ROC curve
analysis was used to compere the sensitivity and specificity
of biomarkers with rBAUX and ABSI.

Results

Total 55 severe burn patients were admitted to our burn
intensive care unit in one year period. The mean age of the
patients was 40.8 (18-89) years. The mean burned TBSA
was 40.73%. Five of the patients had inhalation injury and
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13 of the patients died (23.6%) (Table 1). The average length
of stay for all patients was 35.3 days where all mortalities
occurred after 72 hours of admission.

Table 2 summarizes the patients burnrelated characteristics
including burn etiology, burn wound depth, rBAUX and
ABSI scores.

ABSI and rBAUX scores were significantly high for the
non-survival group (p=0.002 and p=0.008, respectively).
Although mSIS’s at the time of admission and discharge
were not significantly different between the survivals and
non-survivals, both admission and discharge CRP levels
were significantly higher for non-survivals (p=0.001 and
p=0.000, respectively). When LDH, ALB and DNI values
were compered between the groups, LDH and DNI
discharge levels were significantly higher and ALB levels
were significantly lower for non-survivals although the
admission levels were not significantly different between
the groups (Table 3).

The ROC curve analysis was performed for the eligibility
of the biomarkers to predict the mortality. Continued high
levels of LDH, CRP, and DNI and decreasing ALB levels
predicts mortality better than ABSI and rBAUX according
to the value of area under ROC curve (0.86, 0.92, 0.84,
respectively) (Figure 1, Table 4).

Discussion

Although dramatic improvements have been made in the
treatment of severe burns, the management of severely
burned patients is still challenging. Predicting the life
expectancy of the patient at the time of admission to the
burn intensive care unit is the greatest help in deciding
the treatment scheme. Recently, ABSI and rBAUX are the
scoring systems commonly used as mortality predicting
scores (9,10). Those burn severity scores are all based on
the burned TBSA. Even though there are simple rules for
calculating TBSA, it is mostly subjective as is human-
related that real TBSA may be over/underestimated during
the very first evaluation. Thermal injury may induce a
marked systemic inflammatory response at early stage;
however, SIRS scoring was not recommended by the
American Burn Association (ABA) in burns, but there are
still some controversial discussions on using the well-
known inflammatory markers as a mortality predictor.

Dvorak et al. have concluded in their review that sepsis is
the most potential mortality reason for severely burned
patient (1). Recognizing sepsis by inflammatory markers
at the very early stage may prevent patients suffering
from septic complications. With this view, Wu et al. (11)
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Table 1. Patient characteristics

Characteristics Survival Non-survival Total
n=42 n=13 n=55

Age (years) 38 years 50 years 40.8 (18-89)

Sex n (M/F) 30/12 7/6 37/18

Burned TBSA (%) 38.93% 46.54% 40.73%

Inhalation injury, 3 (71%) 2 (15.3%) 5(91%)

n (%)

LOS (days) 39.7 21.2 35.3

ICU-LOS (days) 22.6 179 20.4

TBSA: Total body surface area, ICU: Intensive care unit, LOS: Length of stay

Table 2. Patients’ burn-related characteristics

Score Frequencies  Percentage (%)
rBAUX
40-50 2 3.6
50-60 8 14.5
60-70 6 10.9
70-80 10 181
80-90 10 181
90-100 9 16.3
100-110 4 7.27
>110 6 10.9
ABSI
4-5 8 14.5
6-7 16 29
8-9 23 41.8
10-1 7 12.7
>12 2 3.6
Depth
2nd degree- 1 1.8
superficial
2nd degree 17 30.9
-deep
3rd degree 37 67.3
Etiology
Scald 1 20.0
Concentrated 3 5.5
liquid
Fire 25 45,5
Flushing 2 3.6
Electric 8 14.5
Chemical 3 5.5
Contact 1 1.8
Others 2 3.6
Total 55 100.0

ABSI: Abbreviated burn severity index, rBAUX: Revised BAUX score
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Table 3. Comparison of biomarkers' significance with ABSI

and rBAUX
Mortality N Mean Std.

Significance*

deviation
ABSI - 4 344 0923 p=0.002
+ 13 431 1032
rBAUX - 42 7814  20.240 p=0.008
+ 139915 19300
msIS - 42 121 0.842 p=0156
admission 13 162 0.506
msIS - 39 126 0751 p=0.474
discharge 13 146 0519
CRP - 42 6003  60.233 p=0.001
admission 13 16138  99.006
CRP - 42 3727  49.853 p=0.000
discharge 13 249.23 116143
LDH - 42 45817 368563  p=0.797
admission 13 41454  200.009
LDH - 42 20321 119.495 p=0.000
discharge 13 50462 259382
ALB - 42 3279  7.390 p=0.26
admission 13 2715 6619
ALB - 42 3288 10590 p=0.00
discharge 13 2377 5019
DNI - 40 4492 123914 p=0.232
admission 13 6685 75102
DNI - 42 1210 3.5043 p=0.000
discharge 13 26492 19.6571

*Mann-Whitney U test, CRP: C-reactive protein, ABSI: Abbreviated burn severity
index, LDH: Lactate dehydrogenase, DNI: Delta neutrophil index, ALB: Albumin,
mSIS: Systemic inflammatory score

Table 4. Area under the curve

analyzed the prediction ability of SIRS score for severely
burned patient, but they concluded SIRS score as having
limited use for prognostic determinations. A 2018 study by
Yan et al. (12) compared the ability of sepsis-3 SOFA score,
ABA sepsis criteria, and Mann-Salinas novel predictors to
diagnose sepsis based on positive blood or tissue cultures.
Their study revealed that although the sepsis-3 criteria was
the most predictive of the three, none of the criteria had
the accuracy enough to be a diagnostic standard in burn
patients (12).

Rafiezadeh Shahi et al. (4) reported that serum ALB levels
slightly increased the accuracy of mortality predictions.
Hu et al. (7) observed in their study that admission NLR
above 14 was positively correlated with decreased survival,
indicating a potential prognostic value of systemic
inflammatory markers. In another clinical study, Osuka et
al. (2) found early thrombocytopenia and lymphopenia to
be independent risk factors for 60-day mortality in severely
burned patients.

CRP is another biomarker of inflammation. In healthy
individuals, the levels of CRP in plasma are almost
undetectable, while more than 500 mg/L can be observed
in patients with burn trauma. Its levels may further increase
in burn patients with infection or sepsis, thus previous
studies have suggested CRP as a good predictor of sepsis
in burn patients (3). Kim and Ha (8) concluded that DNI
might be used as an early marker of patients with burn
sepsis. Our study showed that high and steady CRP levels
are a mortality predictor.

From our literature review, we found that most of the
inflammatory biomarkers and systemic inflammation

Test result variable (s) Area Std. error@ Asymptotic sig.p Asymptotic 95% confidence interval

Lower bound Upper bound Cut-off value
ABSI 0.738 0.080 0.0M 0.581 0.895 4.5
ALB admission 0.323 0.085 0.060 0.157 0.490 17.5 (g/L)
ALB discharge 0.060 0.031 0.000 0.000 0122 15.5 (g/L)
CRP admission 0.787 0.079 0.002 0.632 0.942 185.5 (mg/L)
CRP discharge 0.928 0.043 0.000 0.844 1.000 176 mg/L
DNI admission 0.605 0.104 0.264 0.402 0.808 13.4 (%)
DNI discharge 0.845 0.088 0.000 0.673 1.000 9.3 (%)
LDH admission 0.526 0.095 0.782 0.339 0.713 479.5 (U/L)
LDH discharge 0.864 0.058 0.000 0.750 0.977 524.5 (U/L)
mSIS admission 0.649 0.079 014 0.493 0.804 1.5
mSIS discharge 0.565 0.086 0.486 0.397 0.734 0.5
rBAUX 0.768 0.071 0.004 0.630 0.907 98

ABSI: Abbreviated burn severity index, LDH: Lactate dehydrogenase, DNI: Delta neutrophil index, ALB: Albumin, mSIS: Systemic inflammatory score, CRP: C-reactive

protein, @ Under the non-parametric assumption, ®: Null hypothesis: True area=0.5
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Figure 1. ROC curve analysis of inflammatory markers,
ABSI and rBAUX score

ABSI: Abbreviated burn severity index, LDH: Lactate

dehydrogenase, DNI: Delta neutrophil index, ALB:
Albumin, mSIS: Systemic inflammatory score, CRP:
C-reactive protein

scores were used for mortality prediction for burn patients.
However, none of those studies had discussed mSIS, DNI,
CRP, LDH, and ALB levels together comparing with ABSI
and rBAUX.

In our study, we found that using those biomarkers during
the admission, mortality prediction could be done as
accurate as using ABSI or r BAUX. But, more importantly,
the high levels of those biomarkers during discharge are
more significant for predicting mortality and continuing
high levels of DNI, CRP, LDH levels and continuing low
levels of ALB should be alerting for severe burn patients.

Conclusion

Most widely used burn severity scores are based on TBSA
and age. Sometimes, calculating the TBSA could be difficult
especially for the patients referred from primary care.
According to our study, calculations without TBSA, just
with CBC, serum ALB and CRP levels, can make almost
accurate mortality prediction possible. Moreover, during
the intensive care unit stay, increasing levels of DNI, LDH
and CRP and decreasing ALB levels should be alerting for
mortality.
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Objective: Coronavirus disease-2019 (COVID-19) is a disease that has
already taken place in human history. Although there is still no effective
treatment protocol, different treatment options are being tried. In this
study, it was aimed to determine the basic characteristics and changes in
laboratory findings of patients who were hospitalized with the diagnosis
of COVID-19 in the intensive care unit and underwent treatment protocol
containing favipiravir.

Method: It was carried out with the data of 179 inpatients in an intensive
care unit between 01.06.2020 and 30.06.2020. The inclusion criteria of the
study were to have a diagnosis of COVID-19 confirmed by polymerase
chain reaction test, to be hospitalized in the intensive care unit, to be
receiving therapy combined with favipravir and to have access to its
data through the automation system. According to literature, the socio-
demographic characteristics, some basic characteristics and some
laboratory findings of the patients were evaluated. Statistical analyses
were performed using the Statistical Package for Social Sciences (SPSS)
version 24.0 (IBM Corp.; Armonk, NY, USA).

Results: The average age of the study group was 60.9+16.4 years and
65.9% (n=118) of them were male. According to the clinical classification,
more than half (50.8%, n=91) were included in the "high” clinical
classification. The most common chronic disease was "hypertension
(HT)" (42.5%, n=76) and the most common symptom was “fever”
(575%, n=103). While 82.7% (n=148) had widespread computed
tomography findings, C-reactive protein (CPR) positivity rate was 65.4%
(n=17). Statistically significant difference was detected among three
measurements of blood urea nitrogen, aspartate aminotransferase,

alanine aminotransferase, CRP between during admisson, the 1st and the
3rd days.

Amag: Koronaviris hastaligi-2019 (COVID-19) insanlik tarihinde ¢oktan
yerini almis bir hastaliktir. Halen etkili bir tedavi protokoll bulunmamakla
birlikte farkli tedavi segenekleri denenmektedir. Bu galigmada yogun
bakim (nitesine COVID-19 tanisiyla yatirilan ve favipiravir iceren tedavi
protokoll uygulanan hastalarin temel Ozelliklerinin ve laboratuvar
bulgularindaki degisikliklerin belirlenmesi amaglanmigtir.

Yontem: Calisma 01.06.2020-30.06.2020 tarihleri arasinda yogun
bakim Unitesinde yatan 179 hastanin verileriyle gergeklestirilmistir.
Calismaya dahil edilme kriterleri; polimeraz zincir reaksiyon testi ile
dogrulanmig COVID-19 tanisina sahip olmak, yogun bakim Unitesinde
yatirlmak, favipiravir ile kombine tedavi almak ve otomasyon sistemi
lzerinden verilerine erigilebilmektir. Literatlire gore hastalarin sosyo-
demografik ozellikleri, bazi temel ézellikleri ve bazi laboratuvar bulgular
degerlendirilmistir. Istatistiksel analiz SPSS (Statistical Package for
Social Sciences) versiyon 24.0 (IBM Corp.; Armonk,NY,ABD) kullanilarak
yapilmistir.

Bulgular: Calisma grubunun yas ortalamasi 60,9116,4 yil olup, %65,9'u
(n=18) erkektir. Klinik siniflandirmaya gore yaridan fazlasi (%50,8, n=76)
"yuksek" Kklinik siniflandirmaya dahil edilmistir. En sik goérilen kronik
hastalik “hipertansiyon” (%42,5, n=76) ve en sik gorilen semptom
"ates"tir (%57,5, n=103). %82,7'sinde (n=148) yaygin bilgisayarli tomografi
bulgulari bulunurken, C-reaktif protein (CPR) pozitiflik orani %65,4'tir
(n=17). Basvuru sirasinda, birinci ve lglincu glinler arasinda Ug kan Ure
nitrojen, aspartat aminotransferaz, alanin aminotransferaz, CRP dlgtumleri
arasinda istatistiksel olarak anlamli bir fark tespit edilmistir.

Sonug: Favipiravir uygun bir glivenlik profili gostermektedir. Ancak yan
etkileri, teratojenitesi, hiperurisemi ve dizeltiimis QT araligi uzamasi
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Conclusion:Favipiravir demonstrates a proper safety profile. However, its
side effects including teratogenicity, hyperuricemia and QTc (corrected
QT interval) prolongation have not yet been adequately studied. It may
be safe and tolerable in short-term use, but more evidence is needed to
assess the longer-term effects of treatment.

Keywords: COVID-19, favipiravir, laboratory findings, side effect,
treatment

henuz yeterince arastiriimamstir. Kisa sureli kullanimda guvenli ve tolere
edilebilir olabilir; ancak tedavinin uzun donem etkilerini degerlendirmek
icin daha fazla kanit gerekmektedir.

Anahtar kelimeler: COVID-19, favipiravir, laboratuvar bulgulari, tedavi,
yan etkiler

Introduction

In the twenty first century, three new life-threatening
diseases caused by coronavirus emerged. These are Middle
East respiratory syndrome (MERS), severe acute respiratory
syndrome (SARS) and the new lung disease Coronavirus
disease-2019 (COVID-19) (1). All of them belong to the
Coronaviridae family; kind of viruses that possess a positive-
sense single-stranded RNA genome. Similar to other RNA
viruses, this family is characterized by significant genetic
variability and high recombination rate that enable them
distributed easily among humans and animals worldwide
(2). COVID-19 appeared in Wuhan, China in December
2019. It is a disease caused by the 2019 novel Coronavirus
(2019-nCoV) that manifests itself with viral pneumonia in
most patients (3). Due to its high infectivity and fatality
rate, also the absence of specific medicine for 2019-nCoV,
outbreak of the disease has brought heavy burden to the
world.

Symptoms in COVID-19 may range from mild illness
to acute respiratory distress syndrome. The common
characteristics of people with severe disease are showing
lymphocytopenia, being old and smoking (4). In addition,
in a meta-analysis consisting of 15 studies, it was stated
that severe disease was associated with an underlying
hypertension (HT), diabetes, and a respiratory or cardiac
pathology (5).

So far, there is no treatment protocol and vaccination
for COVID-19 with proven safety and efficacy. Today, the
main treatments are shaped according to our experiences
with similar viruses such as SARS-Cov and MERS-Cov
(3). In addition to symptomatic treatments, different
treatment methods such as remdesivir, chloroquine and
hydroxychloroquine, kaletra, favipiravir, tocilizumab,
and stem cell therapy are used (6,7). As the virus causes
endothelial dysfunction, procoagulant conditions and
renin-angiotensin-aldosterone system imbalance, use
of low molecular weight heparin, low dose aspirin,
angiotensin converting enzyme inhibitor or angiotensin II
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receptor blocker in the early period is also recommended
(8). Despite all these, there is currently no effective
treatment available for coronavirus infections. Hard works
have been made to develop vaccines and therapeutic drugs.
Preclinical evidence has proven the potential of several
countermeasures, yet large scale trials are still needed (2).

Favipiravir, one of the mentioned treatment methods, is a
kind of RNA-dependent RNA polymerase inhibitor, blocking
RNA virus replication. It is a potential antiviral agent used
against SARS-CoV-2 (9). Favipiravir is active against a variety
of influenza viruses including A (H1N1) pdm09, A (H5N1)
and A (H7N9) avian influenza viruses and has a synergistic
effect with oseltamivir (10). It is an approved treatment for
influenza. Besides, less studies have been published for
favipiravir to treat SARS-CoV-2 compared to remdesivir.
Indeed, favipiravir was approved by the National Medical
Products Administration of China as the firstanti-COVID-19
drug in March 2020, as the clinical trial had demonstrated
efficacy with minimal side effects (2). It accelerates clinical
recovery by reducing respiratory problems (3). The effective
dose of favipiravir used is 1.600 mg twice daily (first day),
600 mg twice daily (days 2-5) and it is not used more than
14 days. However, favipiravir is contraindicated in pregnant
women because of teratogenicity and embryotoxicity in
animals (10,11). Since the effectiveness and tolerability of
hydroxychloroquine in treatment contain some question
marks, recently, researchers have started to work mostly
on remdesivir and favipiravir (8). In contrast to remdesivir,
the studies on favipiravir in vitro and in vivo are limited.
However, there are still three active clinical trials regarding
favipiravir that have begun enrolling patients in China (12).

The COVID-19 pandemic stands as a serious health threat
to humanity. The data obtained show that the treatment
approaches applied especially for patients, who are being
treated during the intensive care period, can make serious
differences on prognosis. In this study, it was aimed
to determine the basic characteristics and changes in
laboratory findings of patients who were hospitalized with
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the diagnosis of COVID-19 in the intensive care unit of a
training and research hospital and underwent treatment
protocol containing favipiravir.

Materials and Methods

The study was planned in a retrospective, cross-sectional
way. It was carried out with the data of inpatients at the
University of Health Sciences Turkey, Istanbul Géztepe
Training and Research Hospital Adult Intensive Care
Unit between 01.06.2020 and 30.06.2020. The study was
approved by the Ethics Committee of University of Health
Sciences Turkey, Istanbul Géztepe Training and Research
Hospital, Turkey with the decision number 2020/0243. In
addition, TR Ministry of Health Scientific Research Platform
on COVID-19 has also obtained a work permit with the date
05.09.2020 and number T175416.

The inclusion criteria of the study are to have a diagnosis of
COVID-19 confirmed by polymerase chain reaction (PCR)
test, to be hospitalized in the intensive care unit, to be
receiving favipiravir combined therapy and to have access
to its data through the automation system. The study
included data from 179 patients who met these criteria.

According to literature, the socio-demographic
characteristics, some basic characteristics and some
laboratory findings of the patients were obtained from the
hospital computer records. Clinical status of the patients
were classified as mild, moderate and high.

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for Social Sciences version 24.0 (IBM Corp,;
Armonk, NY, USA). Means and standard deviations are
given for the variables obtained by measurement, number
and percentage distributions for the data obtained by
counting. The Friedman test in non-parametric conditions
and ANOVA (repeated measure) test for repeated
measurements in parametric conditions were used in
comparison of admission, 1% day and 3 day values of
laboratory examination results. Statistical significance level
was accepted as p<0.05 considering the 95% confidence
interval and 5% margin of error.

The Shapiro-Wilk test was used to adapt to normal
distribution in the evaluation of parametric conditions. It
was observed that BUN and procalcitonin 3% day values did
notcomplywith thenormal distribution (p<0.05). Therefore,
the Friedman test, which is a non-parametric test, was
used in the analysis of these values. The ANOVA (repeated

measure) test was used for repeated measurements, as
the others conformed to the normal distribution. While
evaluating the test results, Wilks’ lambda p-value was taken
into consideration when p<0.05 according to Mauchly
Sphericity test.

Results

One hundred seventy nine patients were included in the
study. The average age of the study group was 60.9+16.4
years and 65.9% (n=118) of them were male. According
to the clinical classification, more than half (50.8%, n=91)
were included in the “high” clinical classification. The most
common chronic disease was “HT” (42.5%, n=76) and the
most common symptom was ‘‘fever” (57.5%, n=103). While
82.7% (n=148) had widespread computed tomography
findings, PCR positivity rate was 65.4% (n=117). The main
characteristics of the patients are summarized in the table
below (Table 1).

Table 1. Basic characteristics of the patients

Group with favipiravir in the
treatment regimen (n=179)

Gender n (%)

Female 61(341)
Male 118 (65.9)
Age n (%)

<65 107 (59.8)
>65 72 (40.2)
Clinical classification n (%)

Mild 1(0.6)
Moderate 87 (48.6)
High 91(50.8)
Hypertension n (%) 76 (42.5)
Diabetes mellitus n (%) 52 (29.1)
Chronic obst. pul. disease n 15 (8.4)
(%)

Asthma n (%) 9 (5.0)
Hearth disease n (%) 42 (23.5)
Cancer n (%) 5(2.8)
Symptoms n (%)

Fever 103 (57.5)
Dyspnea 76 (42.5)
Runny nose 4(2.2)
Pneumonia n (%) 175 (97.8)
Tomography findings n (%)

Local 22 (12.3)
Common 148 (82.7)
No evidence 9(51)
PCR positivity n (%) 117 (65.4)

PCR: Polymerase chain reaction
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Laboratory measurements were carried out on adimission
to the intensive care hospitalization, on the 1% day and on
the 3% day.

The values of all patients who were admitted to the
intensive care unit (ICU) and treated with favipiravir/
favipiravir + tosilizumab given in Table 2. They were
compared on the day of admission to the intensive
care unit and 1% and 3" days days of hospitalization and
statistically significant difference was found for BUN
(p=0.000), AST (p=0.029), ALT (p=0.001), CRP (p=0.001),

ferritin (p=0.024) and D-dimer (p=0.000) (Table 2).

AST, ALT and D-dimer values increased in a statistically
significant way in patients receiving favipiravir/favipiravir
+ tosilizumab treatment. It was seen that CRP and ferritin
values increased on the 1*t day and decreased on the 3" day
(Table 2).

The values of the patients treated with only favipiravir
were given in Table 3. The BUN, ALT, CRP and D-dimer
values of patients who were admitted to ICU and treated
with favipiravir were compared on the day of admisson,
day 1 and day 3 and a statistically significant difference
was found for BUN (p=0.000), ALT (p=0.000), CRP
(p=0.000) and D-dimer (p=0.000)]. ALT and D-dimer
values increased significantly while CRP value increased
on day 1 and decreased on day 3 (Table 3).

The values of the patients treated with favipiravir/
tocilizumab combination were given in Table 4. Creatinine,
ALT, CRP ferritin and D-dimer values were compared on the
admission, and days 0 and 3 of hospitalization in patients

who were admitted to ICU and treated with combination
of favipiravir and tocilizumab, and a statistically significant
difference was found for creatinine (p=0.000), ALT (p=0.03),
CRP (p=0.004), ferritin (p=0.03) and D-dimer (p=0.01).
ALT and ferritin values increased significantly while CRP
and D-dimer increased on day 1 and decreased on day 3
(Table 4).

Discussion

In Japan, favipiravir was approved as a stockpile against
influenza pandemics and was distributed as an option
against for SARS-CoV-2 under government control. Still,
the efficacies of antiviral therapies have not been clarified
clearly in the course of these patients. However, in the
literature, there is a case report that emphasizes recovery
two days after favipiravir treatment. This case suggests that
favipiravir may be contributed to the amelioration of the
lung lesion in COVID-19 (13).

In a large scale study, among the 1.023 deaths, the
majority were among patients of >60 years of age. The
>80 age group was characterized by the highest fatality
rate (20.3%) among all age groups (14). Relatively fewer
cases were reported among young children (0-9 years-
old). While more males were affected by the disease,
the male-to-female ratio varied between different
populations. As the pathogen has been extraordinarily
contagious, no deaths have occurred in mild or even
severe cases; but the fatality rate reached 49% among
patients that were classified as critical cases (14). These
findings are compatible with the present study.

Table 2. Comparison of laboratory findings on hospitalization, 15t and 34 days of treatment (favipiravir/favipiravir+tosiluzimab)

in intensive care patients

Laboratory Day 0 Day 1 Day 3 p Days 0/1 Days 0/3 Days 1/3
findings

Leukocyte 8.03+4.28 8.1+£4.22 8.31£4,51 0.270 0.300 0.082 0159
Lymphocyte 1.29+0.93 119+0.84 1.22+0.78 0.590 0.203 0.858 0.433
BUN 42.96+28.77 42.07133.24 42.71£36.87 0.000 0.006 0.095 0.682
Creatinine 1331113 1.35%1.33 1.33£1.05 0110 0.007 0.515 0.522
AST 4751%151.69 57.97+255.23 6319+167.83 0.029 0.015 0.020 0199
ALT 38.51+47.49 43.4+63.79 69.41£17197 0.001 0.081 0.000 0.000
CRP 81.02+74.86 114.9178.21 89.81+79.5 0.001 0.000 0.269 0.000
Procalcitonin 118%+3.09 212912 2.77£11.36 0.099 0.030 0.388 0.059
Ferritin 1049.46+3642.29  1227.22+3574.8 1177.04+3108.04 0.024 0.000 0.001 0.449
D-dimer 1279.79+2589.74 2057.72+4252.65 2201.09+3693.58 0.000 0.008 0.000 0.019
Fi-O, 45.7+28.62 53.85+25.91 54.8+26.83 0.680 0.206 0.213 0.445
Pa-0, 70.44127.65 68.23+30.24 82.72+24:9 0.480 0.109 0.866 0.088

*Hosp. means hospitalization, CRP: C-reactive proetin, BUN: Blood urea nitrogen, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase
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A prospective, multicenter, open-label, randomized
superiority trial examined the efficacy of favipiravir versus
arbidol for treating COVID-19 (15). There was no difference
in the 7-day clinical recovery rate for favipiravir versus
arbidol in the overall population. However, this difference
existed for a subgroup of non-critical patients without HT
or diabetes (15). Three registered clinical trials are planned
regarding the use of favipiravir against COVID-19 (16-18).
The presented study was performed in an intensive care
unit and parallel to the mentioned studies; 42.5% of the
patients (n=76) had HT and 29.1% (n=52) had diabetes

(42.5%, n=76). In a similar study, the major symptom
at the onset of illness was again fever (88.7%) (5). The
other symptoms were cough (67.8%), fatigue (38.1%),
dyspnea (18.7%), and myalgia (14.9%). Additionally, these
symptoms could be followed by sputum production,
dizziness, headache, vomiting, abdominal
diarrhea, sore throat, nasal congestion and rhinorrhea
(5). Differently, in a small study, two patients reported
diarrhea, one had liver injury and one had poor diet (19).

pain,

The recent study from China reported favipiravir had
fewer side effects such as diarrhea and transaminitis in

mellitus. non-transplant COVID-19 (20).

There are some studies about the heart related disorders
during medical treatment combined with favipravir. A

In the present study, the most common symptom was
“fever”’ (57.5%, n=103) and second symptom was dyspnea

Table 3. Comparison of the laboratory findings of favipiravir treatment in hospitalized patients on admission, day 1 and

day 3, in intensive care unit

Laboratory findings Day 0 Day 1 Day 3 p Days 0/1 Days 0/3 Days 1/3
Leukocyte 7.814.22 7.89%4.01 8.12+41 0.27 0.48 on 013
Lymphocyte 1.31£0.95 1.2+£0.87 1.25+0.79 0.39 0.10 0.68 0.23
BUN 4414+30.32 42,92+34.69 43.2+37.42 0.00 0.00 0.06 0.48
Creatinine 1.35%1.21 1.37+1.41 1.36%+1.06 0.37 0.04 0.84 0.45
AST 49,67£163.89 61.12+275.89 63.291+181.04 0.23 0.04 0.19 0.60
ALT 38.32+£50.78 42.51+67.27 68.03+185.33 0.00 0.33 0.00 0.00
CRP 80.83%+73.25 111.68+74.85 85.881+75.68 0.00 0.00 0.69 0.00
Procalcitonin 0.81+1.79 2.28+9.97 3.29+12.65 0.20 0.06 0.27 0.02
Ferritin 1088.98+3916.67 1236.21+3849.44 1169.39+3345.06 010 0.00 0.02 0.66
D-dimer 137414+2774.97 1822.96+3204.11 2035.12£3405.97 0.00 0.06 0.00 0.02
Fi-O, 45,73+29.09 53.28+26.55 55.31£28.13 0.79 0.40 0.33 0.68
Pa-0, 70.67+28.61 71.89£311 86.641+26.32 0.74 0.18 0.87 0.40

*Hosp. means hospitalization, CRP: C-reactive proetin, BUN: Blood urea nitrogen, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase

Table 4. Comparison of laboratory findings on admission and days 1 and 3 of hospitalization in intensive care patients who

received favipiravir and tosilizumab treatment together

Laboratory Day 0 Day 1 Day 3 p Days 0/1 Days0/3 Days1/3
findings

Leukocyte 9.6414.46 10.71+£5.89 10.41+5.98 0.59 0.360 0.465 0.897
Lymphocyte 117£0.73 1.29£0.69 112+£0.7 0.61 0.505 0.623 0317
BUN 37.71£15.68 38.06+16.78 38.29+19.62 0.98 0.783 0.906 0.653
Creatinine 1.21£0.33 1.06%0.24 1£0 0.00 0.018 0.012 0.317
AST 40.06+17.94 49,29%+25.32 70.06+54.12 0.00 0.099 0.002 0.058
ALT 43.06%£1913 60.47£41.65 76.88+40.66 0.03 0.019 0.003 0.193
CRP 96.07£89.2 161.24+£94.3 144121+95.35 0.01 0.004 0.028 0.523
Procalcitonin 2.67%7.01 1£2 0.64£1.34 0.43 0.225 0.893 0.317
Ferritin 1121.31£1220.96 1499.67+1120.54 1551.25+£1524.33 0.03 0.310 0.038 0.331
D-dimer 840.21+724.47 4877.381+9598.96 4230.18+£5685.62 0.01 0.017 0.003 0.679
Fi-O, 40,5+27.58 71.25+£8.54 62.5+9.57 0.36 0.317 0.542 0180
Pa-O, 6710 51.75%£21.79 69+13.78 0.37 0.572 0.624 0.068

*Hosp. means hospitalization, CRP: C-reactive proetin, BUN: Blood urea nitrogen, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase
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study that reports prolonged QT interval due to favipiravir
has been encountered (19). In another study, two patients
who were followed up in the ICU with favipiravir combined
treatment developed ventricular tachycardia; both had
increased T peak to T end (Tp-e) interval and Tp-e/
corrected QT interval (QTc) ratio despite normal QTc
intervals before the treatment (21). In the present study
23.5% (n=42) of the patients had heart disease during the
hospitalization but no heart related problem was detected
during follow-up.

In the presented study, no significant adverse reactions
were noted related to favipiravir or favipiravir/ticilizumab
combined treatment group. In another study, favipiravir
had significantly fewer adverse effects than the lopinavir/
ritonavir group (22). Similarly, a trial conducted on patients
with COVID-19 indicated better results in patients treated
with favipiravir than the group treated with lopinavir/
ritonavir. Additionally, less side effects were noted in the
treatment group (20).

Studies have reported that lymphocytopenia occurs in
severe types of COVID-19 (23). Again, lymphocytopenia
and hyponatremia were detected in a patient who
recovered after treatment for COVID-19 pneumonia (24). In
aJapanese clinical trial with 501 patients, the main adverse
reactions were detected as rising uric acid (n=24, 4.79%),
diarrhea (n=24, 4.79%), neutropenia (n=9, 1.80%), increased
AST (n=9, 1.80%) and increased ALT (n=8, 1.60%) (25).In a
trial of favipiravir with patients with COVID-19, the most
common adverse events were liver enzyme abnormalities,
psychiatric, gastrointestinal symptoms and serum uric acid
elevations (26). The overall adverse reactions were mild
symptoms, but pregnant women should not be treated
with favipiravir (25). In the presented study, serum uric acid
levels were not evaluated but liver enzyme abnormalities
were detected in parallel to the literature.

In a prospective, single-arm and multicenter study
conducted in Italy with 63 patients with severe COVID-19,
a decrease in CRP, ferritin and D-dimer levels was
observed after tocilizumab treatment (27). In our study,
when the laboratory values of the 3¢ day were examined,
it was observed that the D-dimer level increased in
patients who received only favipiravir treatment, while
the level of D-dimer decreased in those who received
favipiravir+tocilizumab treatment. In a study conducted
with 23 patients who had severe COVID-19 and were
hospitalized in ICU in Turkey, it was shown that CRP and
ferritin values decreased while D-dimer values increased
after tocilizumab treatment (27).

344

Conclusion

Favipiravir demonstrates a proper safety profile. However,
its side effects including teratogenicity, hyperuricemia and
QTc prolongation have not yet been adequately studied.
It may be safe and tolerable in short-term use, but more
evidence is needed to assess the longer-term effects of
treatment.
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Direncli Hiperemezis Gravidarumun Kortikosteroid ile Remisyonu

® Tugba Ozcan Aydin,® Ozlem Yiiksel Aybek, ® Sevde Nur Su, ® Tuba Alptekin Karapolat,

® Seyma Yesiralioglu

University of Health Sciences Turkey, Istanbul Bagcilar Training and Research Hospital, Clinic of Obstetrics and Gynecology, Istanbul, Turkey

Nausea and vomiting affect more than 50% of pregnancies. It presents
a broad spectrum of symptoms ranging from mild symptoms to severe
weight loss and that may affect daily activities. Hyperemesis gravidarum
is a severe pathologic form of nausea and vomiting of pregnancy
characterized by a greater than 5% loss of weight and unexplained
ketonuria. Hyperemesis gravidarum affects approximately 05% of
pregnancies. The pathogenesis of hyperemesis gravidarum is not
exactly known but multifactorial. Previous pregnancy history, low body
mass index, maternal inheritance, maternal mood disorders are thought
to be associated with. Other causes of nausea and vomiting, such as
gastrointestinal tract, genitourinary system, central nervous system, toxic
metabolism, must be ruled out. The risk factors include family history,
obstetric history, molar pregnancy, multiple pregnancy, nulliparity, female
fetus, hyperthyroidism, diabetes, asthma, depression, peptic ulcer or other
gastrointestinal disorders. Severe symptoms affect daily activities, cause
anxiety, and sometimes may even lead to the termination of pregnancy
and cancellation of future pregnancy plans. The symptoms that started
in the first trimester of pregnancy decrease and recover to starting of the
second trimester. In our case, we will discuss the successful treatment
of severe form of hyperemesis gravidarum with parenteral and oral
corticosteroids atypically in the second trimester.

Keywords: Corticosteroids, hyperemesis gravidarum, Helicobacter pylori

Bulanti ve kusma, gebeliklerin %50'sinden fazlasini etkiler. Gebelik bulanti
ve kusmalari hafif semptomlardan siddetli kilo kaybina kadar degisen ve
gunluk aktiviteleri etkileyebilecek genis bir semptom yelpazesi sunar.

Hiperemezis gravidarum, gebelikte bulanti ve kusmanin siddetli patolojik
bir formudur ve %5'ten fazla kilo kaybi ve agiklanamayan ketondri ile
karakterizedir. Hiperemezis gravidarum, gebeliklerin yaklasik %0,5'ini
etkiler. Hiperemezis gravidarumun patogenezi tam olarak bilinmemekle
birlikte multifaktoriyeldir. Onceki gebelik dykiisii, diistik viicut kitle indeksi,
annenin genetik Oykisl, anneden gelen duygudurum bozukluklari ile
iligkili oldugu dislnulmektedir. Gastrointestinal sistem, genitouriner
sistem, merkezi sinir sistemi gibi diger bulanti ve kusma nedenleri ekarte
edilmelidir. Risk faktorleri arasinda aile OykisU, obstetrik Oykl, molar
gebelik, cogul gebelik, nulliparite, disi fetls, hipertiroidizm, diyabet, astim,
depresyon, peptik Ulser veya diger gastrointestinal bozukluklar yer alir.
Siddetli semptomlar gunltk aktiviteleri etkiler, kaygiya neden olur ve hatta
bazen gebeligin sonlandirimasina ve gelecekteki gebelik planlarinin
iptal edilmesine neden olabilir. Gebeligin ilk trimesterinda baslayan
semptomlar azalir ve ikinci trimesterin baslangicina kadar duzelir.
Olgumuzda atipik olarak ikinci trimesterde gorllen siddetli hiperemezis
gravidarumun parenteral ve oral kortikosteroidlerle basarili tedavisini
tartigacagiz.

Anahtar kelimeler: Hiperemezis gravidarum, Helikobakter pilori
kortikosteroid
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Introduction

Nausea and vomiting affect more than 50% of pregnancies.
It presents a broad spectrum of symptoms ranging from
mild symptoms to severe weight loss, which may affect daily
activities. Hyperemesis gravidarum is a severe pathologic
form of nausea and vomiting of pregnancy, characterized by
a greater than 5% loss of weight and unexplained ketonuria
(1). Hyperemesis gravidarum affects approximately 0.5%
of pregnancies (2). The pathogenesis of hyperemesis
gravidarum is not exactly known but multifactorial.
Previous pregnancy history, low body mass index, maternal
inheritance, and maternal mood disorders are thought
to be associated with it (3). Other causes of nausea and
vomiting, such as gastrointestinal tract, genitourinary
system, central nervous system, and toxic metabolism,
must be ruled out (4). The risk factors include family history,
obstetric history, molar pregnancy, multiple pregnancy,
nulliparity, female fetus, hyperthyroidism, diabetes,
asthma, depression, peptic ulcer or other gastrointestinal
disorders (5). Severe symptoms affect daily activities, cause
anxiety, and sometimes may even lead to the termination of
pregnancy and cancellation of future pregnancy plans (6,7).
The symptoms starting in the first trimester of pregnancy
decrease and recover until the start of the second trimester.
In our case, we will discuss the successful treatment of
severe form of hyperemesis gravidarum with parenteral
and oral corticosteroids atypical in the second trimester.

Case Report

A 21-year-old primigravid who had 18 weeks and 2 days
pregnancy from her last period was admitted to the
obstetrics and gynecology outpatient clinic with nausea
and vomiting. In the detailed history, it was learned that
the patient had no other known disease except gastritis,
and had undergone endoscopy before pregnancy and had
received antibiotherapy for Helicobacter pylori infection.
She stated that the nausea and vomiting symptoms had
started at the 6™ week of pregnancy, showed continuity
during the day, and awakened her from the night sleep.
She had not benefited from the initial treatment and she
had received medical treatment with hospitalization
twice. Biopsies taken from the stomach antrum in the
evaluation of endoscopy performed in the first trimester
of pregnancy were reported as chronic antral gastritis but
not Helicobacter pylori infection. The patient had been
45 kg at the beginning of pregnancy but she was 39 kg at
our first examination. In the examination of the patient,
the mucous membranes were dehydrated and pale, blood
pressure was 100/70 mmHg, heart rate was 80/min, and
body temperature was 36.4 °C. There was no abdominal

sensitivity or contraction of uterus. She did not describe
vaginal bleeding or premature rupture of membranes.
In the ultrasonography evaluation, single, live fetus with
measurements compatible with gestational week was
observed. The placenta was grade 1 degree, natural,
and located in the anterior of the uterus. The laboratory
examinations of the patient were as follows: Hemoglobin:
11 g/dL, hematocrit: 30.8%, white blood cells: 8.98 m/ul,
aspartate transaminase: 22 u/L, alanine transaminase: 13
u/L thyroid-stimulating hormone: 0.66 miu/L, free t3: 3.41
nmol/L, free t4: 0.94 nmol/L, and ketones 2+ in urinalysis.
She stated that she had metoclopramide (metpamid® 10 mg
once a day peroral), ginger extract (emetium® 200 mg twice
a day peroral), trimetobenzamide hydrochloride (emedur®
twice a day peroral) treatments and the last step treatment
as ondansetron (zofran® 8 mg 3 times a day peroral) but she
didnotbenefitany of them and hospitalized to our obstetrics
and gynecology clinic. The oral intake of the patient was
restricted and parenteral treatment was started. 3.000
cc balanced fluid per day, (1.000 cc lactated ringer, 1.000
cc 0.9% isotonic sodium chloride, 1.000 cc 10% dextrose)
which included dekspanthenol (beheptal® 3 times a day),
ascorbic acid (acmel® 3 times a day), metoclopramide
(metpamid® 3 times a day), ranitidine (ragasit® 3 times a
day) was applied as an initial treatment. When the patient
did not benefit from these treatments, ondansetron
(zofran® 8 mg intravenous once a day) and sodium alginate
(gaviscon® 3 times a day peroral) were added to the current
treatment. On the seventh day of ondansetron treatment,
the patient’s complaints continued and weight gain was
not observed so we started glucocorticoid treatment. 16 mg
methylprednisolone (prednol® 3 times a day intravenously)
was given intravenously on the first two days of treatment
and continued peroral. Oral treatment was started with 32
mg methylprednisolone and reduced to half-dose every
two days and adjusted to 4 mg at the end of the first week.
A dramatic regression of nausea and vomiting symptoms,
weight gain and improvement in laboratory parameters
were observed since corticosteroid treatment was initiated,
so the patient was discharged with 4 mg oral steroid
treatment in the second week of the hospitalization. The
patient was 47 kg at discharge and she tolerated oral intake.
4 mg of oral steroid treatment was continued for one week
and steroid treatment was terminated due to the obvious
clinical and laboratory improvement.

Finally, she came with labor contractions and had 6
cm cervical dilation and 70% effacement in her vaginal
examination, and was admitted for vaginal delivery in 37
weeks and 4 days of pregnancy. A female 2.980 gr baby,
who had 9 APGAR scores at the first minute of birth and 10
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APGAR scores at the fifth minute of birth, was born. The
baby was examined at the age of one and her development
was normal.

Discussion

Nausea and vomiting in pregnancy or severe form, which
is hyperemesis gravidarum, is a clinical description without
definitive diagnostic criteria. Epidemiology is unknown
but multifactorial. Patients who are younger and have first
pregnancy are more affected than older and multiparous
patients, but there are no exact data (8). Risk factors include a
history of hyperemesis in previous pregnancy, gastrointestinal
diseases, history of migraine, molar pregnancy, and female
fetus. Genetic factors also play a major role. The patients
whose mother and sister are affected have excess risk
(9). Considering the risk factors, our patient’s history of
Helicobacter pyloriinfection and gastritis warns us to see the
severe form of nausea and vomiting of pregnancy.

The symptoms of hyperemesis gravidarum start at
gestational weeks of 5-6, peak at 9" week, and decrease
at weeks of 16-20. 15-20% of the patients can remain
symptomatic until third trimester and rarely 5% until the
birth (10-12). The symptoms of our patient started typically
at week 6, and intensified and persisted until the 18" week
of gestation. The pathogenesis of the disease is not known
exactly but hormonal changes and gastrointestinal diseases
are responsible. Many women with Helicobacter pylori
infection do not develop severe nausea, but there are studies
which take place in literature, showing that this infection
is associated with hyperemesis. In the meta-analysis of 26
epidemiological studies published in 2014, it was found that
Helicobacter pylori infection was significantly associated
with nausea and vomiting and hyperemesis gravidarum
compared to the asymptomatic control group (13). Our
patient’s medical history revealed endoscopic biopsy due
to dyspeptic symptoms and Helicobacter pylori infection
was detected. Although eradication has been achieved with
antibiotherapy, recurrent complaints of the patient support
therole of gastrointestinal system diseases in the underlying
pathogenesis of resistant hyperemesis gravidarum. Nausea
of pregnancy and hyperemesis gravidarum treatment is
shaped according to the clinical status of the patient. Initial
treatment approach includes diet and lifestyle change in
patients with no symptoms of hypovolemia, ketonuria,
electrolyte imbalance only with symptoms of nausea; and
patients should avoid situations that trigger nausea. In
patients with mild symptoms, ginger and/or pyridoxine
can be used, and if symptoms persist, an antihistaminic
group may be added to the treatment. Metoclopramide,
promethazine, and prochlorperazine are other treatment
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options. Ondansetron can be given either orally or
parenterally to resistant cases. Many patients benefit from
treatment at this stage. Although a drug is used for a week
and clinical symptoms do not improve, another drug group
should be added (14). A randomized controlled trial of
ondansetron showed a significant reduction in symptoms
of nausea and vomiting compared to the combination of
doxylamine and pyridoxine (15). In another randomized
study, ondansetron has been shown to be effective in
vomiting compared to metoclopramide but not to reduce
the symptoms of nausea (16). In the studies performed,
there was no evidence that ondansetron increased
congenital malformations in early pregnancy, but in a few
studies, ondansetron was associated with cardiovascular
malformation and cleft palate (17). According to the stepwise
treatment approach, we performed primarily lifestyle
change and oral treatment to our patient. Ondansetron was
given as the last step of oral treatment; however, with the
increase in the severity of the symptoms including weight
loss, laboratory parameters deterioration and difficult total
oral intake, she was hospitalized for parenteral treatment.
At this stage of treatment, oral intake of the patient who
does not benefit from oral pharmacotherapy should be
restricted, electrolyte imbalance and ketonuria should
be followed. In addition to intravenous hydration and
pharmacotherapy, thiamine (vitamin B1) should be given
to prevent Wernicke’s encephalopathy. We restricted oral
intake of the patient and used intravenous hydration,
vitamin B complex, intravenous metoclopramide and
ondansetron treatments during the hospitalization. In
spite of all these treatments, there was no regression in the
symptoms and no improvement in laboratory findings and
the patient was started on corticosteroids.

Although the mechanism of action is not understood,
it is known that corticosteroid is used as an effective
antiemetic agent in oncology patients. Several previous
studies have reported successful responses in pregnant
women, too. However, the studies on this subject are not
strong. In a placebo-controlled randomized study of 126
women, there are no side effects on pregnant women and
neonates using oral and parenteral corticosteroid therapy
in hyperemesis gravidarum. In severe hyperemesis and
placebo group study of 110 women, the hospitalization
rate of women who used glucocorticoid was similar to the
placebo group (17). According to a systematic review of 3
randomized clinical trials by McParlin et al. (18), patients
who used glucocorticoid with placebo, glucocorticoid with
promethazine or glucocorticoid with metoclopramide
were compared and patients were reported to benefit
from glucocorticoid. Symptoms were regressed with
glucocorticoid in resistant hyperemesis gravidarum (18). It
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has been shown to be associated with a slight increase in
the risk of cleft palate before the 10" gestational week on
glucocorticoid use. Therefore, the use of glucocorticoids
in the first trimester should be avoided (19,20). After
intravenous administration of glucocorticoids, oral form
should be given and the treatment should be decreased and
stopped.

Conclusion

Nausea of pregnancy and hyperemesis gravidarum are one
of the most important diseases that can affect the pregnant
women, limit their daily activities, and cause emotional
and psychologic problems. In untreated cases, it may
lead to general condition disorder due to deterioration
in laboratory parameters such as electrolyte imbalance,
even maternal and fetal death. There are various oral and
parenteral pharmacological agents that are used in the
treatment of hyperemesis gravidarum. Rarely, patients
do not benefit from standard treatment. Short-term
corticosteroid therapy can be used in resistant cases of
hyperemesis gravidarum. Antenatal use of corticosteroids
has been reported as safe after palate formation in
pregnancies older than 10 weeks. Patients with severe
hyperemesis gravidarum have a dramatic improvement in
clinical and laboratory parameters with oral corticosteroid
treatment following parenteral treatment.
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A new type of coronavirus disease-2019 (COVID-19) epidemic, which
started in the last months of 2019, has spread rapidly all over the world
and caused many deaths, especially in adults. Recently, a syndromic
condition caused by the hyperinflammatory response that is thought
to be due to this new pandemic coronavirus factor has been identified,
especially in the childhood age group. It has been stated that this response
is particularly similar to Kawasaki disease and can manifest itself with
multiorgan involvement. This new clinical condition was defined as
pediatric inflammatory multi-system syndrome temporally associated
with severe acute respiratory syndrome-coronavirus 2 or multi-system
inflammatory syndrome in children associated with COVID-19.

In this case presentation, a nine-year-old male patient was admitted to
our emergency department with complaints similar to ones in Kawasaki
disease. The patient was followed up in our pediatric intensive care
unit due to hypotension and myocarditis, as well as likely macrophage
activation syndrome and simultaneous COVID-19 positivity. For Kawasaki
disease, intravenous immunoglobulin, acetylsalicylic acid, low molecular
weight heparin and methylprednisolone; for myocarditis, enalapril and
furosemide; and for COVID-19, favipiravir was administered to the patient.
We would like to present our case to exemplify clinicians dealing with
pediatric patients and to assist in easier recognition, prevention, diagnosis
and treatment of COVID-19 in all children worldwide.

Keywords: Children, COVID-19, multi-system inflammatory syndrome

2019 yilinin son aylarinda baglayan yeni tip koronaviris hastaligi-2019
(COVID-19) salgini tum dlinyada hizla yayildi ve erigkinler basta olmak
lzere gok sayida Ollime yol actl. Son zamanlarda ise ozellikle gocuk yas
grubunda bu yeni pandemik koronaviriis etkenine bagli oldugu disuntlen
hiperenflamatuvar yanitin neden oldugu sendromik bir durum tanimlandi.
Bu yanitin Ozellikle Kawasaki hastaligina benzedigi ve multiorgan
tutulumuyla kendini gosterebilecedi belirtildi. Bu yeni klinik durum, gegici
olarak agir akut solunum sikintisi sendromu-koronavirls 2 ile iligkili
pediyatrik enflamatuvar multi-sistem sendrom veya COVID-19 ile iligkili
cocukluk cagr multi-sistem enflamatuvar sendrom olarak tanimlandi.
Bu sunumda acil servisimize Kawasaki hastaligina benzer sikayetlerle
basvuran dokuz yasinda erkek bir hasta anlatildi. Hasta hipotansiyon,
myokardit, olasi makrofaj aktivasyon sendromu ve es zamanli COVID-19
pozitifligi nedeniyle cocuk yogun bakim Unitemizde takip edildi. Kawasaki
hastaligi i¢in intravendz immunoglobdlin, asetilsalisilik asit, dlslk
molekdl agirlikli heparin ve metilprednisolon, myokardit i¢in enalapril ve
furosemid, COVID-19 igin favipiravir kullanildi. Olgumuzu ¢ocuk hastalarla
ugrasan klinisyenlere ornek teskil edebilmek ve dlnya gapindaki tim
cocuklarda COVID-19'un daha kolay taninmasi, énlenmesi, teshisi ve
tedavisi igin yardimcei olabilmek adina sunmak istedik.

Anahtar kelimeler: Cocuk, COVID-19, multi-sistem enflamatuvar
sendrom
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Introduction

Cases of Kawasaki disease (KD) or cases with Kawasaki-
like clinical manifestations, which have recently been
accompanied by the new type of coronavirus [severe
acute respiratory syndrome-coronavirus-2 (SARS-CoV-2),
coronavirus disease-2019 (COVID-19)], are gradually
emerging (1). In this case presentation, we wanted to
present incomplete KD (IKD) due to the progression of
hypotension, myocarditis and macrophage activation
syndrome (MAS), and simultaneous COVID-19 positivity
was detected, which was treated successfully.

Case Report

A nine-year-old male patient was admitted to the pediatric
emergency department with a five-day history of fever,
vomiting, diarrhea, headache and abdominal pain. In his
first examination, he was conscious and orientated and he
had bilateral conjunctival injection, changes in lips and
oral mucosa, and strawberry tongue. Scrotal edema was
detected in the urogenital system examination. The first
examinations of the patient conducted in the emergency
room are shown in Table 1, in the second column (1%
day). Echocardiography performed on the admission
was normal. The examinations of the patient, who was
hospitalized and followed up in our service, are shown
in Table 1, in the third column (2" day). Ceftriaxone was
started due to the possibility of urinary tract infection
and a pediatric surgery opinion was requested for acute
appendicitis. On the second day of hospitalization, fever
and diarrhea complaints continued at the same intensity
and COVID-19 reverse transcription polymerase chain
reaction (RT-PCR) was negative. Antibiotic therapy
was replaced by vancomycin and meropenem due to
no improvement in the clinical findings of the patient.
Moreover, physical examination, as well as accompanying
laboratory findings including elevated erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP) and
procalcitonin levels, neutrophil predominance in blood
tests, IKD, was considered, and acetylsalicylic acid (ASA)
treatment at a dose of 80 mg/kg/day with intravenous
immunoglobulin (IVIG) at a dose of 2 g/kg was started.
On the third day of his hospitalization, fever and
diarrhea complaints continued, and were accompanied
by hypotension (81/33 mmHg), hyperferritinemia,
hypertriglyceridemia and thrombocytopenia (Table 1,
fourth column, 3" day), and the patient was hospitalized in
pediatric intensive care unit (PICU) with the consideration
of possibility of MAS.

The examinations performed on the first day of PICU
monitoring are shown in Table 1, in the fifth column (4%
day). Noradrenaline infusion was started at a dose of
0.05 pg/kg/min with human albumin at a dose of 1 g/kg.
The second IVIG treatment was given 36 hours after the
first IVIG treatment as the fever continued. The second
echocardiography performed on the eighth day of the
onset of complaints revealed mild dilatation in the left
ventricle and decreased systolic functions, mitral valve
insufficiency, hyperechogenicity and dilatation in the left
coronary artery wall, and minimal pericardial effusion
(Image 1, 2). Due to the current physical examination
findings, echocardiographic findings, laboratory findings
[(N-terminal pro-B-type natriuretic peptide (NT-proBNP)
6.950 ng/L (normal: 0-133 ng/L), troponin I 24.5 pg/mL
(normal: 0-19.8 pg/mL)] and hypotension of the patient,
evaluated as KD shock syndrome (KDSS) and myocarditis,
ASA treatmentwas continued and furosemide, enalapriland
low-molecular weight heparin were added to the treatment.
The patient was positive for COVID-19 IgM and IgG, for

ESV(Teich) 36 ml|
EF(Teich) 3

Image 1. Decreased systolic functions in echocardiography
of the patient

Image 2. Minimal pericardial effusion in echocardiography of
the patient
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which the test kit used in our hospital is based on the lateral
flow immunochromatographic test for COVID-19 IgM and
IgG antibodies. On the fourth day of intensive care follow-
up [laboratory values are shown in Table 1, in the sixth
column (7* day)], methylprednisolone at a dose of 2 mg/
kg/day and favipiravir (FPV) were added to the treatment
schedule because, 36 hours after the second IVIG treatment,
there was no reduction in fever and there was an active left
ventricular dysfunction. The patient did not need inotropes
three days after hospitalization in PICU, there was no fever
after the second IVIG treatment, the complaint of diarrhea
was reduced and ceased. In the third echocardiography,
regression in left ventricular dilation with cardiac functions
within normal limits, and minimal mitral valve failure were
observed as well as regression in the previous dilation of left
coronary artery wall. He was discharged on the 13" day of
hospitalization. Laboratory parameters examined before
discharge are shown in Table 1, in the last column (13" day).

Table 1. The patient’s laboratory findings

1st 2nd 3rd 4th 7th 13th
day day day day day day

WBC 13.25 8.45 791 9.28 9.38 8.30
Neu 12.05 720 5.88 6.72 4.45 3.70
Lym 0.60 050 103 104 227 357
Hgb 12.60 11.30 9.80 9.40 9.00 9.70
Htc 36.10 33,50 2800 2730 26.60 30.60
Plt 180 161 146 172 275 475
ESR - 33 - 52 49 -
CRP 15479 114.61 - 91.9 20.87 318
PCT - 31.53 2980 2090 149 0.09
Ferritin - - 1500 1396.9 3977 380.8
Triglyceride - - 300 - 286 -
Fibrinogen - - 624 398 335 -

Na 123 125 127 131 134 134
Albumin 3.21 2.96 2 2.36 - 2.72
IL-6 - - - - 24 2
D-dimer - on - 3.37 - 2.28
NT-proBNP - 6.410 - - 6.950 60

WBC: White blood cell (normal: 4.31-11.00x10°/uL), Neu: Neutrophil count
(normal: 1.63-755x103/uL), Lym: Lymphocyte count (normal: 0.97-3.96x10%/uL),
Hgb: Hemoglobin (normal: 10.7-13.4 g/dL), Htc: Hematocrit (normal: 32.2%-39.8),
PIt: Platelet count (normal: 206-369x10%/uL), ESR: Erythrocyte sedimentation
rate (normal: 0.00-15.00 mm), CRP: C-reactive protein (normal: 0-5 mg/L),
PCT: Procalcitonin (normal: 002-0.5 ng/mL), Ferritin (normal: 23.9-336.2 ng/
mL), Triglyceride (normal: 0-150 mg/dL), Fibrinogen (normal: 200-400 mg/dL),
Na: Sodium (normal: 136-146 mmol/L), Albumin (normal: 3.5-5.2 g/dL), IL-6:
Interleukin 6 (normal: <7 pg/mL), D-dimer (normal: 0.00-0.50 ug FEU/mL), NT-
proBNP: N-terminal pro-B-type natriuretic peptide (normal: 0-133 ng/L)
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Discussion

While prolonged fever accompanying four of the five
classical findings makes the diagnosis of typical KD, the
American Heart Association guidelines published in
2017 defined the patients having less than four findings
with the laboratory findings such as ESR, CRP elevation,
hypoalbuminemia, leukocytosis, and echocardiography
findings such as left ventricular dysfunction as having
IKD (2). In the acute phase, which is the first of the three
phases of the disease, patients may present the clinical
manifestation with valvulitis, myocarditis, pericarditis and
KDSS (3). KDSS is characterized by hypotension, a decrease
in basal systolic blood pressure by at least 20%, or signs of
peripheral hypoperfusion (4). While the hypotension of
patient was suggesting KDSS, it was thought that it did not
fully meet MAS criteria due to the absence of organomegaly
and the absence of hypofibrinogenemia (5), and the gradual
decrease of ferritin in clinical follow-up led to avoiding this
diagnosis.

Verdoni et al. (6) identified a new clinical type, which
they called Kawasaki-like disease while comparing KD
cases seen before and after a pandemic in their study.
This type is characterized by prominent lymphopenia,
thrombocytopenia and increased ferritin level, clinically
leading to myocarditis, and a more severe disease
progression with IVIG resistance, requirement of steroid
use, biochemical markers of MAS and clinical characteristics
similar to KDSS. Since the same condition is also observed
in COVID-19 patients, especially due to the fact that our
patient had long-term and severe complaints of diarrhea
and fever, as well as lymphopenia, thrombocytopenia,
D-dimer, ferritin and IL-6 elevation in the laboratory
tests, a fever that was resistant to IVIG treatment and
requirement for starting steroid treatment, and clinical
manifestations of MAS and KDSS and the presence of
myocarditis, we also considered diagnosis of COVID-19.
The negative results of two RT-PCR tests for COVID-19
did not lead us to avoid the diagnosis because Riphagen
et al. (7) mentioned the presence of a hyperinflammatory
associated with COVID-19 condition in the patients that had
been undergoing intensive care with similar complaints,
the respiratory system findings were not at the forefront,
and RT-PCR tests were negative. This condition has been
associated with severe cytokine storm syndrome and even
ventricular dysfunction caused by it in adult COVID-19
patients (8). Such cardiac findings may also result in
myocarditis as a result of viremia in some viral diseases (9).
We also considered a hyperinflammatory process that was
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associated with COVID-19 in our patient and included FPV
in his treatment due to existing myocarditis. In the study
performed by Cai et al. (10), comparing FPV with lopinavir/
ritonavir combination, the median time of viral clearance
was significantly lower, the improvement rate in computed
tomography scans was higher and the side effect rate was
lower in the FPV group. No side effects were observed in our
patient during short-term use.

In recent months, there has been an increase in admissions of
children with clinical findings similar to KD, KDSS and toxic
shock syndrome. This new clinical condition was defined as
pediatric inflammatory multisystem syndrome temporally
associated with SARS-CoV-2 (PIM-TS) or multi-system
inflammatory syndrome in children (MIS-C) associated
with COVID-19 (11). The diagnostic criteria of disease were
determined by the World Health Organization (WHO) (12),
the Royal College of Pediatrics and Child Health (13), and the
centers for disease control and prevention (14). According
to the definition of the WHO, fever of three days or more
and elevated inflammatory markers between 0 and 19 years
of age were accompanied by two of the following criteria:
rash or bilateral non-purulent conjunctivitis or oral, hands,
or feet mucocutaneous inflammation signs; hypotension
or shock; features of myocardial dysfunction, pericarditis,
valvulitis, or coronary abnormalities (echocardiogram
findings or elevated troponin or NT-proBNP); evidence
of coagulopathy (elevated prothrombin time, partial
thromboplastin time, D-dimers) and acute gastrointestinal
problems (diarrhoea, vomiting, or abdominal pain). The
Royal College of Pediatrics and Child Health defined fever
and elevated inflammatory markers as single or multiple
organ dysfunction in children without specifying any age
range. Centers for disease control and prevention included
patients under 21 years of age with severe disease requiring
hospitalization and multi-organ involvement for fever and
elevated inflammatory markers. The common feature in
all three definitions was that this condition could not be
explained by another clinical condition nd positive PCR or
antigen tests or contact with a COVID-19 positive person.
We accepted our patient as MIS-C because he complied
with the criteria listed.

Conclusion

In this case report, we wanted to present one of these
different clinical manifestations caused by the new type
of coronavirus and to share this relationship with the
clinicians dealing with the same age group of children.
In the future, multicenter research on the relationship

between the new type of coronavirus and KD will enable us
to better understand the relationship of this virus with KD,
and perhaps to control the KD that increases periodically
and sometimes be fatal. We think that MIS-C, which
develops after COVID-19 infection, will be more easily
recognized with the understanding of its pathophysiological
mechanisms. With easier recognition of the disease, it will
be easier to initiate proven treatment mechanisms.
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